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E\TRADUR\L SPINAL TUTIORS— PRIM VRV, SECONDARY, AIETAST ATIC 

UvCinRLCbV TLSBERG MD FVCS \e\s VoRk 


Tiil Grouping and Histologic \l Struc 

TURE OF THE EnCVPSULATED TuMORS OF 

niE Sun vl Cord and Membranes 

I T IS useful to group spinal cord tumors 
into those outside of the dura mater — 
the extradural — and those inside of that 
membrane — the intradural — and stiU further 
to diMde the intradural growths into the 
extramedullar) and the intramedullar) 

The technical impro\ ernent m the operati\ c 
precedures for the exposure and removal of 
extramedullar) tumors — m uhich the dura is 
first incised unthout injur) to the arachnoid — 
has made it possible to demonstrate at the 
operating table that some of these grou ths lie 
entircl) outside of and others inside of the 
arachnoid 

Intradural extra arachnoid grow Ihs ma) be 
attached to the inner surface of the dura or 
onl) to a nerve root and those wthm the 
arachnoid mav be adherent onl)r to that 
membrane to a spinal nerve root or rarel) 
only to the pia mater A grow th attached to a 
nerv e root but otherw ise free w ithin the arach 
noid cavit) ma> be a true memngeal tumor 
with an assumed origin from the expansion of 
the kptomeninges ov er the root and one pre 
sumably derived from the penneunal con 
nective tissue sheath of a spinal nerve root 
ma) be adherent to the dura without an) 
visible connection with an) part of the root 
Similar v anations ma) be met wath in extra 
dural spinal tumors a growth of memngeal 

»Rdttb mb dmtQgofthNwVk.N Ig IS 


origin ma) be attached to a nerve root or a 
tumor derived from the sheath of a nerve 
root may be grossl) adherent onl) to the 
dura 

The efforts made b) many investigators to 
classify the encapsulated tumors of the 
nervous system from the standpoint of their 
microscopic structure have resulted in a wide 
vancl) of conclusions regarding their nature 
and origin and it is therefore not surprising 
that there is a diversity of opimon regarding 
the histological features of tumors o! the 
spinal cord 

Antoni in his monograph on ‘ RuecLen 
markslumorcn und Neurofibromatose * uses 
the terms endothelioma and neurofibroma or 
neurinoma for the two most common varieties 
of spinal tumor On account of a lack of agree 
ment concerning the pathological nature of 
the meningeal tumors which were variously 
classified as endothehomata or sarcomata 
Cushing suggested the name memngioma 
This term is descnptiv e of certain intracramal 
dural growths but if spinal tumors adherent 
only to the dura w ere called by the same name 
the so called neurofibroma which is sometimes 
attached only to the dura might from its gross 
appearance be called a memngioma 

Mallory proposed the name arachnoid 
fibroblastoma for the tumor commonlv 
called endothelioma and penneunal fibro 
blastema for the so called neurofibroma 
According to Mallory there is no true endothe 

ty d th Stet tN leyfthNwYkAdmy 
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hum on the inner surface of the «Iuri the 
inner laser of which is compo ed of thttined 
tibrobU ts He propo eel the nime iruh 
noul librohli tomi in order to iiulicite ihil 
the grovsth origin ites fr<»m uid repriMfuee 
the generil structure of the irichiiuid \dli 

M illof) studied miinh the etrtbrd tumor 
remused In ( ushing indintlie eniturdK it 
was impo jble to dtltrmmc either it the 
openlion or under the maro tope (he elt^rtt 
of intiimc) of rehtum between the new 
^,rowth ind the inchwoal 

Ihe conditions witlim the sertebrd emd 
"ire f i\ or dile for the clucid Uion of this que 
tion In some of our piml mtninge d tumors 
we ln\e found the iriehnoid entircls free 
from the growth so lint intoplism ulhtrcnl 
to the inner surface of the diir i eouhl beru ed 
up from the grosslj normal iraehnoid as soon 
as the dun h al been incised and the cut teigts 
retracted 

In spite of the researches of Har\tj and 
IJutr which seemed to show in ectodermal 
origin of at least part of the memngts the 


preponderance of ceidcncc supports the ne« 
that the membranes are (Ie\ eloped from 
groups of cells m the pcnmcdullarj mesen 
cM/ne It IS eerj probable that the tumors 
\ iriousl> called cndotheliomata mcningiom 
ata or iraehnoid fibrobhstomata aredcnied 
from cell which were normallj destined to 
form part of the iraehnoid but which re 
mimed with the cell groups which finallj 
di/Tercnti ilcd info the cells of (he dura mater 
Ihe occaiunil occurrence of both intra 
criniil ami spiml extradural tumors of the 
tipicd endothelioma structure support 
suth a iiiwfwint fFig i) 

In uUlition to the ordinara staining meth 
Otis 1 inlitld u eti thoseof Cajal and Del Rio 
Ilortegi In a study of the spinal tumors 
rtmoytd in our tlinic he has recently shown 
(bit there ire di tinrt hi tologjcil differences 
bet yiten the three mam typos of benign en 
t ip ulUtd tumors of the ncryous sjstem — 
the menin„e il tibrobhstoma (cndotheli 
omi meningiomi arachnoid libroblastomi) 
iht ptriniurn) tjbrobJistoma dcrj\ed/rom 
1 pinil ntrM root or peripheral ner\e f ol 
itiry neurolibromi ntunnoma) and the 
murolibromi of yon f ecklinghiusen s dis 
e » e \c ording to I entield although the 
hr t two yaraties ire libroblastic they are 
t » ih ill tingui lied from eaeh other micro 
seopicdly becau e each retains the morpho 
logic d eluracteristics of the pecialized con 
neetiye ti ue from whieh it an es Onl> in 
(he hi group j luryous ti sue to be 
foumi 

Jilt tcrminoIog> u id by Pentield — memn 
gedhbrobli tomt permturnl hbroblasloma 
neuroiibroma of \on I eeUinglnustn — is I 
think the be t tint has been hitherto pro 
po cd Ihe differentiation of the \on Peck 
Iinghau cn tumor from the solitarj peri 
ntuml fihrobl 1 toniitt con titutes an im 
portint adeanec jn the histologic d cl ssihca 
tion of entap ulited tumors of the nervous 
sj stem I he term meningeal librobfastoma 
IS a hippy one because gro sl> the tumors 
of (Ills t>pe be attichcd to any of the 
three membranes (see Iig i) It is pos ible 
that these growths niaj be dcriyed from di 
focateil mcscnchy mal ar ichnoid cells grouped 
yyitli cither pia or dura mater 
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I I 2 

ru 2 Cl c I? (\ I \ itg6 ) Sho\%m« Ihe a) ptir 
ance ujMsn c’tpo uic o{ an cxUul\it%l cal ItUco 
blastema ( e 1 3} 


lift 3 

1 1 3 Ca c 17 Photograph and photomicro ra()h 

showmt, the tumor an I it structure (ll and I stain 
X 2 jo) 


TirE rRFQUENC\ \ND CUMCAL FeMURPS 
OP E\tr\dur\l \s Compared mitii 
InTRVDURAL lUilORS 

Table I jncludes all of the cxtradunl ind 
intradural tumors eacclusi\ c of intramedullar) 
and metastatic extradural growths operated 
upon in m) clinic to September 1927 


TABLE I — E\TRADUR\L \ND INTRADURAL 
TUMORS OPERATED UPON TO SEPTEMBER I927 


Mcnin cal fbroblastoma (cndolhc 
lioma meningioma arachnoid fibro 
blastema) 

Perineunal fibroblastoma (neuro 
fibroma neurinoma) 

Neurofibroma of son Recklinghau 
en s di ease 
Fibroma 
Sarcoma 
Cl ondroma 
Lipoma 
\n loma 
Chordoma 
Epend>moma 
Lciom> oma 
Tuberculoma 
Dermoid 

Ganglion neuroma 
N uroblastoma 


3 

5 



Total 


46 3$ 179 


I ^ th bolh t <J 


ltd Urn 


Thus excluding intramedullar) and me 
tastatic grow ths 46 or 26 per cent w ere extra 


dural and 133 or 74 per cent were intradural 
The meningeal and penncurnl fibroblastom 
ata formed a large proportion of the tumors) 
inside of the dural sac but thev were much 
less frequent outside of that membrane (8 
per cent of intradural and 1 7 per cent of extra 
dural growths) while the sarcomata and 
chondromati which formed 6r per cent of the 
extradural tumors were comparatitel) rare 
inside of the dura (6 per cent of intradural 
extramedullary growths were classified as 
sarcomata) 

A clearer idea of the relative frequenc) of 
the most common extradural and intradural 
growths can be gained from Table II 

TABLE II PERCENTAGE OP TREQUENCV OF 

THE MOST COMMON EKTRVDURAL AND IN 
TR\DUR<\L TUMORS IN \ SERIES OF I79 
C\SES (lNTRAMEDULLAR\ AND MET\ 
STATIC GROWTHS NOT INCLUDED) 


Men ngcal fbroblastoma 7 54 42 

Pe ineurial fibroblastoma n 28 23 

Sarcoma 37 6 14 

Chondroma 406 

Neurofibroma (\ on RecLl n hausen) 444 

Fil r ma 2 

Lipoma 2 2 
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1 he mere i t in i/c of the intr uluni mtnm al uiviK infaciiitnt t\tr ulunlan lom 

il in<l peniuiinil iilirol>i i tom u i uhuh U i uuilh c ui i ] wh )r re i\c cord 

forms i)tr tent ol ifit t j,ro« tfi i i h v\ itxl di lurhui e while the sniptims due lo 

;^ndu il one ind in mo t in t imi the ij,n < // nuntn d idir 1)1 1 t mut i progres 

of interfcreiiee wiili (or<l funeiion ul\ iiue mudi more r ipidK In the three le ofour 
slowh Jilt e /,rowtJi in mori mlaijmnt trie ilu intire il h tvain the jir l \mptom 
out ide of the tliir I ( 1 7 per emt of mr sene in I m irht 1 i )r i emptoni t i / / snd i 

of e\tr uluni turn r ) On llu ilur hind montJi ir ui utr 1^1014 nunth 

the areomiti which irc ririh intruhirtl lor ill * llie i re i >n thee ur e of pinal 
f,row moari|)ill\ in 1 either mite jia urc c rl in tvfrulurd turner is often 

U{)on the dur i c ir]\ or more or Jt tiddenl\ niireripilU pr f,rt nt \hh)U;,h in n\an\ 

e\ieml into the vertehr il e ui d tUr m^h tiller extriduril tumor tlie i„n ml \mptom of 
\erlebril forimini or li\ h ne I trueli >n eor 1 unohemeiit | r „re l>wl\ md in some 
Not so rireU cent lire ml met i I ilie infndur il j,r )w th (h thin 1 rijiil still 
extrulurxl pro\ ths e lU e in uiite sdleninj, ill in ill i hurt hi tire mu t mik eiiesu 
of the pin il e ir I it (he life ted level thr ut,h peet th it the ntoj)l i m i out iile ut the dun 
mttrfercnce with it W 0 J siipplv I iheuJirpiin 1 in e irJv imjitum doe 

In till eonnettion mention mu themideef n t oteiir i jfteii in evtruiunl evpindinc 
mother fiet whuh we have found in the It ion bet lu t 1 1 the relitn h miller num 
stud) of our extriduril tumor Mu pen beroiintmee in whuli the „rowth be„in ir 
neun il fibrol)! istc mat i iiu! the neurulibrum the lie ith if or in elost ippo iti >11 to i nerve 

lla of von I etklin^inustn s elisetse as well root Not so rirelv due lo the interpo ition 
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n 6 

Fi 6 Ca e ij (N I \ 9*503) Sbo ^n'• t 0 extra 
dural penneunal fibrobhstomata expo cd at opcrati n 


ri 7 

n 7 Case J3 Photograph and photomicro nph 
sho Mn" the t ^o tumor and their structure (II and E 
stain X 150) 


of the firm dun ind of 'i buffer of cere 
broapinil fluid the carh spinal cord disturb 
anccs ha\c a Mgue and indelmite chinctcr 
Sudden exacerbations of sij,ns and s\ mptoms 
occur relatixel} often and a flaccid paraplegia 
occurring within a few dajs of the onset of 
weakness of the limbs is «ieen almost exclu 
ixcU in malignant extradural disease 
Contralateral motor disturbances contra 
lateral parTsthcsias in the lower extremities 
and the rexersc Brown Sequard sxndromc 
(most marked motor disturbances on the op 
posite side and most adx anced sensorv dimi 
nution on the same side as the tumor) are more 
often obserxed in extradural growths 
Changes m the bom structures xisiblc on 
the \ ra) hlms occur m more than one half of 
all extradural tumors although in «ome in 
stances considerable bone destruction is seen 
at the operation which was not apparent on 
the X raj s These bonx changes are either 
an enlargement of the xertebral canal (best 
een in lateral stereoscopic xaews of the spine) 
a localized defect in one or more xertebra? a 
scoliosis at or abo\ e the location of the 
disease an actual shadow of the new growth 
or tinall) a sinking together of the bodies of 
sex eral x ertebrx In intradural grow ths bonj 
changes in the X raj s occur rarelj except in 


the so called giant tumors of the conus and 
cauda equina in which an enlargement of the 
xertebral canal is usuall) clearlj seen on the 
X rax films Occasional!) there is a localized 
arthritis of the xerlebraj at the general lex el 
of the intradural new growth 
W ilh some exceptions that wall be described 
later on (xerx small growths such as the xen 



Fi 8 (left) Case 18 (V I X i24go) Sho^vm a cl on 
dr ma of unusual form remo d from the % entral a p ct 
of the dura ( ce Fi g) 

Fi 9 Ca c 18 Sfio in the structure of the tumor 
(XI llor> pbo photuDoStic acid stain X 110) 
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Tj /•J.Xfifl 

f'~Ws k 

If v*- '* ^ 


( n j t ,» I I 

I t t I I I I (II n 


sj ft tJ c turn It (ru (u 
X (>-I [h Ijl M S II) 


iril (h niJr (m it i (Krui 1 fr rn in inttntrii 
linltlii cl ) till niunmitn lulu of ihc 
pm il llui 1 liiM ilcmi n !r Ui(i i m )rc nr li 
m irkc I pmil uliiruhn id 1 1 k Ilu tluid 
(il)t urn I l)\ Kinibir puiuturc u i often \ct 
1 w in (.( I r' in I (oni mud m cmc ot ).lol> 
ulm (Ft t il [>r tern ilthni^li ilu lii.urc of 
I rotcin m n i c mre luvcr i bi|,h i in 
intr i luril ci r 1 < mpre i m ( tie tufni 
\ltcr pinil ikii 1 hid liicn uitlidrinn In 
lumhir pututurc j ii luut ind often 'er\ 
m irkc I Ml ri 1 c in the iihjei tne in I obpe 
ti\c 11,11 of I ir 1 il turhifui wi iflenol) 
cr\ed Oppciiluim Newmirk ind oilur 
orut \i irne 1 >1 the linger )l imreie of 
>nipt(m liter luml ir puniture bill thi\ 
mide m t itenu m ulu tlur thi hi iirred more 
often in cxtri iuril or in iniridiinl isroutlib 
in 1 p L{)cr puiiii lit i in I ) wee life I ilteii 
tion to the di ii,no tie ii,nilit inee of sueli in 
inereise jl xmiitom iiul tiled tint it li 
e ptei ill\ freipient in extridiird tumor md 
in onie intndurii ),roi\(iis uihertni (o the 
dun 

Th h 1 I ^ h I I^ 111 m I l 



A> 


In both cxtndiiril and intradural tumor 
idbertnl foibtduri miJc/inite leicl sJ„n not 
rirtK beiomedi tinet and motor anti sen orj 
diturliiiue more marked after fluid has 
been withdriun from the lumbar subarach 
noid pue \ careful neuroloi,ical examma 
ti m boiild therefore il\\a\ be made not 
< niv before but il o after the puncture 
If the 111 tor\ of the illness i a short one 
(4 to i> mmth ) and there ire bone chan e 
\i iblt m the \ ra\ iilm in increa e of simis 
ifltrihe rtmoxalof fluid b\ lumbar puncture 
uMi ill> me in lint there is an extradural tu 
mir If on the other hand theru no \ raj 
evulcntc of bone de truetion md the clinicaf 
III torj one of slow propre ion tlie onK con 
elu ion th it cm be driwn from m incrci cof 
jmptom after lumbir puncture i that a 
j^rowth -cither extn ormtridunl — i adher 
cut to till, dun 

Ilir Cl XSSIFirVTION or I MkVDURXI. "sPlNtL 
jlMORS THE SXMPTOilSOr PRIUtRa Sec 

oM)\u\ \M} Mft\st\tic Growths 
Inmirv iccondarx and metastatic extra 
dural i,rowths within the cnnnl ca\it> are 
rclatnch infrequent as compared with tu 
mors of the br un itself or of cranial ncr% e or 
membranes and it is rarclj diliicult to ihs 
tioguish between the one and the other 
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1 1„ 12 (left) C”! c 2 (M b II 790S4) Showing appearance at opera 
tion pro (.nted b> an extra iural lipoma ( c 1 1,. 13) 

Ii 13 Case 22 bhowing the tructua of the tumor which con t ts of 
emhrjonal fat ti uc (H and I lain X 4 o — Path Lab M S II) 



The conditions are different in the \ crtcbril 
can'll Compression of the spinal cord b> 
tumors not derived from cord roots or mem 
brancs is of frequent occurrence and it is 
therefore espccialh necessar) to group spinal 
growths according to their location and the 
structures from which thc> originate In other 
words a large number of extradural spinal 
tumors begin in the bon> framework of the 
spine or in the soft tissues which surround the 
bone thej ma> bepnmaril> within the vertc 
bral canal or ma> onl> stcondaril) invade the 
extradural space The histological structure 
of these growths is naturallj subject to manj 
variations 

The classification of extradural new grow ths 
without adequate differentiation between 
those that are primarily extradural and those 
that sccondarth extend into the vertebral 
canal has led to some confusion Vertebral 
tumors are often but not alwavs considered 
apart but not a few growths that originate 
from the bonj or cartilaginous framework of 
the spine are both in their location and their 
mechanical effects primary extradural tu 
mors On the other hand benign and malig 
nant tumors often extend into the vertebral 
canal at a late period of their growth and 
the> maj never affect the dura or the nervous 
structures within the dural sac 

Most of the tumors that cause cord or root 
symptoms do so by direct pressure some by 


interference with the blood suppl> and a 
secondary m>elomalacia in still other cases 
the interference with cord function is due to 
a sinking together of the bodies of several 
vtrtcbrx and not to the direct pressure of 
the neoplasm 

Aside from the grouping of extradural 
tumors according to their histological struc 
turc a classification of these growths based 
upon their time relation to the v ertebral canal 
IS necessary if the variations in their clinical 
course arc to be understood From this view 
point extradural tumors ma> be divided into 
(i) pnmar> extradural (2) secondary extra 
dural C3) metastatic extradural Of the 46 
cases in our senes of extradural growths (not 
including the metastatic tumors) 4 or 52 
per cent were pnmar> and 2 or 48 per cent 
were secondarj 

I Primary extradural spinal tumors 

a Growths that arise from the dura nerve 
roots or epidural fat and blood vessels and 
arc located entirelj within the vertebral 
canal 

The most common forms histologicalI> are 
Meningeal fibroblastoma 
Penncurial fibroblastoma 
Sarcoma 
Chondroma 
Lipoma 
Angioma 
Fibroma 

Neurofibroma of \on Recklinghausen s 
disease 
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b ( ro ll s that nn e fr m the lls I the 
\crlcl tl catnl the liRim ni inttr ct 
tebni art ht,C3 in I the I ne inJ lie 
cnlir Is Uhl 1 the scriel ral ml 
ihff m { cumm n ( rnis tre 
( hon I rm of an inter crtel nl |i c 
Sir 5m 

0 tsorm 

S’ f <f j \ l jJ I } pii cl t; I 
Oros til fr m irusturc out i I I the rt I ral 
cnnal t hi h sccun hr 1} ii i le the ettra 
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barcomi f the ufi ti u s of the I a k or 
th nx r file bony ( in 
( hon I 5m4 of i critl ra 
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lls liti 1 cs t 

3 1/ /j luHc I ids ! p 111 ts s 

Carcinoma m t ftinfnmlr t tl roll 

1 r t It r 4, t intc tin 1 1 irt 
'5irc;ma jl)sm{l ir mi 

Hs pcrncpl ronia 
M>cl ma 

I>mphomaofJI lj,kins I la c 

I here ire inherent [lo abilities of error in 
Ihib chssilicitinn Some tumors iltriacil from 
bone or cartilaj,e sshieh ssouhf be included in 
the pnmarj feroup nnj Ijivt bej^un ssilhin 
the substance of these tissue before fhe\ lx 
tended info tJie \ ertebr i] can i] and thc> mi^ht 
therefore actually belong, to the sccondarj 
growths likessisc a tumor chssilicd as sec 


onjirs mis hist bt vn m the sertebral 
I inal bif ire it ins idtd the extrascrtebral ti 
uis iml therefore vs i ulutlls a primarj 
ettridun} t,roHfh Hith thi re ersatien 
the iboseiii ilu ition should tsoid someo! 
the confu lun re;,irdin tlie ssmptom and 
tour c of extf tdurtl tumor th it has occurred 
III the |> I t 


J IXIMSKI r\n. \»>l J{ \L Tt-OPS 


<i I nm dun ncncrtl or cfudiiral JU 
utl flood I sr/s With the eseeptionof ome 
yf tliL </urd sirtomiti u/inh art not ndi 
cneip ill If el mo f of the cfowth in thi 
grouji in t frim dura ornirst root sndh se 
i g<K«! tip uk Jri in ind in pro s appear 
mte thes ire strs like the Ispieal intradural 
t\tr smeelull ir\ ^ross tU - t ) 4 lentimottrsin 
length ind I to centimit r in ssnlth and 
often loo els ullunnt to the urface of the 
dunfJig j\5\ii\) \ in the intradural 

grevsths ihts tre m t often found on the 
jK) tenor or later il asjitcts of the dufal sac 
I he tumors are uuills inple mcnin ea 
librobH tomsts (,1 ig and penneuna! 
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fibroblastomata fFigs 4 and 5) fibromata 
angiomata or hpomata 
In one instance (Figs 6 and 7) there were 
two distinct pcnncunal fibroblastomata ad 
herent to the dura but not grossh connected 
with an> nerac root but if more than ont 
tumor IS met wath one must think rather 
that the growths are neurofibromata of \on 
Recklinghausen s disease in which multiple 
encapsulated growths both outside of and 
within the dural sac are frequent 
One chondroma included m this group was 
well encapsulated and looseh adherent to the 
dura The tumor was of bizarre shape it la\ 
on the \cntral aspect of the dural sac not 
connected wath bone or inter\ crtcbral cart 
ilage and was loosel} attached to the dura 
(Figs 8 and 9) This one chondroma is in 
eluded m this group because it was entirel> 
different from the \cntral chondromata dc 
rued from an intera ertcbral disc and from 
the secondary extradural chondromata to be 
described m another part of this paper 
In two patients encapsulated tumors 
looselj attached to the dura had the gross 
appearance of extradural meningeal fibro 
blastomata but histological!) the growth was 
made up of a mass of «;maU blood acsscis 
wath no microscopic cv idcnce of the t) pe struc 
ture of the meningeal fibroblastoma (Figs 
10 and 11) Extradural hpomata arc rare 
and there was onl) one example in our senes 
In this patient the growth was part of a 
generalized lipomatosis — an adoiohpomalcusc 
s\mmclriquc — and the microscopic stud) 
(Klemperer) demonstrated that the growth 
consisted of embryonic fat tissue (Figs 12 
and 13) 

The aaerage length of time that elapsed 
before there were more or less well marked 
motor and sensor) cord disturbances was be 
tween 16 and 17 months but there was con 
siderable \anation m this respect between 
the different \aneties of new growth 
In the fibromata penneunal fibroblastom 
ata and the angiomata the a\erage penod 
from first S)mptom to operation was -7 
months in the primar) chondromata it was 
onl) 13 months and in onl) 2 of the 7 patients 
was the histor) of more than i )ears dura 
tion The course of the extradural meningeal 


Dura 



Fig 17 Shonin^thcusuallocationof a\entralvcrtebnil 
disc chondroma 

fibroblastomata in our senes w as a rcmarkabl) 
rapid one with an a\ erage of onl) 4K months 
from the beginning of samptoms to the time 
of marked cord jnaol\ement 

In man) of these patients the climcal 
picture was so similar to that of an intradural 
tumor that the diagno&is extradural tumor 
could onl) rarel) be made with an) degree of 
certaint) The course of the comparatnel) 
infrequent pnmar> dural sarcomata ma) also 
be slowl) progressne A more or less pro 
longed penod of pain m the back not charac 
tcristicall) radicular m character follow cdb) 
rapidl) ad\ ancing signs of disturbance of cord 
function are howe\er outstanding climcal 
features of secondar) and metastatic extra 
dural tumors 

In the benign encapsulated growths m 
crease of cord S)mptoms after withdrawal of 
fluid b> lumbar puncture occurred in almost 
one half of the patients no matter whether 
the manometne tests showed a complete or 
onl) a partial spinal subarachnoid block If 
the records in man) of our earlier and some 
of our later cases were complete the per 
centage would be a much higher one prob 
abl) 75 per cent Xanthochromia does not 
occur so often as in intradural tumors and 
the increase of globulin or of total protein was 
never so high as in intradural growths In 
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mo t of the c 1 {. (he tot tl protein ^\^ <,0 to fouiuf on micro topicil exjmmition to be a 
t)0 iTnllij,rim or onl\ liKlitK ibove (he memnsetl lihrobhslomt (eniiolhelioma) In 
nirmil mil llie luf,he t protein content \\ i ot our c i e the },ro\\th were \er^ cellu 
J jO im In one piiitnt niili'inixtri hr m<l (h<l not eontiin (he (vpieil nhorls 

cluni iihromi the piiiil tluul w ii. normil (Ii>, j,) 

in ill re jieet Vime pnmir\ extnduril sircomiti il 

Ihe pnmir\ extrulunl irconnt i occur Ihiugh well enclJ■)^ul■lte(l L\ttn(l ilon the 
in two di tinet f rm In one \ irieK the dun for i con idenhle di tince &o that 
tumor i enc iji u! ited more or lc‘> hrmK (heir upper uul lower limits ein not be ex 
iltaehed ti the outer uri let of the dun po ed il the operition ind the\ nn\ as in 
does n )( ficiomc i fhermt to the w df of (he one ci e of our sene extend from (he 
\erteltnl eind ind rirel\ extend outw ird eerxicd to the lumbtr regions (dilTu e sar 
through intereerlcbrd fonmin i I In pre connto is of the dun) Ihce cUen i\e 

dominint elimeter of thi form of extri gixiwth rctim the charictensde that the} 

ilurd ircomi i to extend ilong the surfiit do not become adherent to the w ill of the 

<f (he dun ml e jieeiall\ to more or le \trtcbnl cinal 

eomplete!} surround the iluril sac Not Jhe second \aricl\ ol primare extradural 
r ircl> there is a 1 irge imount of tumor tis uc arcom i occurs as a w ell encapsulated tumor 
onthexentnl i peel of the dun I he upper which extend be>ontI the confines of the 
md lower limits of these gro\\ihs can often xertebral canal through 1 tcrxertcbral fora 
be exposed l)> the removal of the archc of mma or b\ bone dcstr The growth is 

or 3 xertebrx and the lirm reddish brow Mass in shape t ripart within 

tumor can usual)> be jieckil off from the dur c, larger mass the vertebral 

(Iig 14) perhaps with a I ijcr of that mem ' d in man> i is<U(hcu\tto 

brmc In some instances a growth that fron K whether th began as a 

Its gross character appears to be a sarcoma IS xtradural g whether th 
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extridural part ^\as scconchrj flig i6) 
Boerncr Gulckc and Borchardt ha\ t called 
special attention to the dumb bell shaped 
tumors w hich begin outside of the dura within 
the acrtebral canal In scxcral of their cases 
the primarv extradural origin of the growth 
was proN ed b\ the fact of outgrow ths through 
tw 0 intera trtcbral foramina 
The clinical course of this form of extra 
dural sarcoma does not dilTcr from that of 
the first \ariet> excepting that bone changes 
arc more frequent 

b Tumors i^hich arise from the crlcbrtt 
or the inter crtchral cartilages and he entirch 
ithin the crtcbral canal In our senes there 
were 7 instances of chondroma derixcd from 
an inter! ertebral disc 

The inter! crtebral disc chondromata haxc 
been recentl) studied bj Dr Stooke> rhe> arc 
small hard growths no more than i to 
centimeters in length which onginate from 
and are firmlj fixed to the anterior wall of 
the xertebral canal probably alwa>sfroman 
inter! ertebral disc (I ig 17) The>ha\ebecn 
found onl> in the cer!ical region and com 
press the dura from its ! entral aspect either 
in the midline or more to one or the other side 
In none of our cases was there an> bone 
changes xisible on the V raj films 
The clinical histor> maj be a short one — 
less than 6 months or of i to 2 ! ears dura 
tion In one of our patients the prominent 
symptom was pain referred to the distnbu 


tion of one senson root and at the operation 
the tumor was found just underneath the 
affected ncr!c root (I ig 18) In all of the 
other cases the subject!! c and objective dis 
turbinccs pointed to a progressne compres 
sion of the cord from its ! entral aspect 
(parTsthesias and dvscsthesias referred to 
the lower limbs marked unilateral or bilat 
oral diminution of motor power sensory 
diminution which involved cspeciall> pam 
and temperature sensibilitj and was some 
times of the Brown Sequard t>pe) 

Ihc manometne teats showed that there 
was a complete subarachnoid block m 2 
patients and a partial block in i while m the 
others there was no demonstrable interference 
in the pathways of the spinal fluid substan 
tiatcd in I patient by a lipiodol injection 
With one exception the fluid removed bv 
lumbar puncture showed neither a change in 
color in globulin or protein content or in the 
number of cells 

In every patient in whom there are the 
evidences of a localized and slowl> advancing 
involvement of the spinal cord in the cervical 
region in whom X ra> is negative the spi 
nal fluid normal and the manometne tests 
negative or almost negative the possibiht> 
of a ventral intervertebral disc chondroma 
must be kept in mind 

These ventral chondromata are probabl) 
much more common than we have hitherto 
beheved and vague symptoms referable to 
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the %{,nlril t jHit i( (Ik tiurt Ih (um r 
ire ) mill Ml t/c in<I m udi i lot kh n 
tint (lu\ ( in Ik. ( I ils ini t t unit ihi 
rid n i mil In m ixjHrKH < t niuro 
ur^i n in J l)ii\ tin <itin W touinl nU 
ifter iIk luri hi Intn in i i 1 iiid (la inl 
rt t III ( 111 ( Ir inn nir i i n i It H ir i h n 
m ila <{iu Ii I iij> ( / iht hnliit hf^wuni 
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IIk. f,rtn\(h (hit lHf,in out alt of (la 
\cr(thril t in il ml ttoniliriK ivUniinlo 
it-rircl> (hrmij,ii intiru-rtcbril forimini 
hut more often }i> bone dtstriution -nrt 
either clmit'iKv iiul hi t()lo},tciff> mih^niiit 
Of bt.iiJ{..n flu L/,ronfhsmi> origin itt fn jn 
inv of the li sue irounci or it some <h tiiac 
from the x ertehr il t in il from the ptrio tcum 
or from the bone itself from hgimi.ntt 


muscles or their fiscnl coverings fromspmal 
vmpithctic gxngln or from nerve sheath 
I rouths in the posterior mcfinstmiim or m 
(ht thorax fganghon neuroma sarcoma or 
endothelioma of the pleura hvdatid cjsb) 
mi\ txftndmto the 'trtebnj canal and com 
prt the pinal cord through the dura 
liivt ten 5 instance m which pro ressue 
< ird <b liirlianct were due to the exten ion 
into the \ ertehr il i in il of a I irpeintralhoracic 
grmth visible on the \ nv idrns Tnoofthe 
pilitnl lurc opented upon and the nature 
of the growth ventied i was a sarcoma and 
1 a giiigli m neuroma 

fhe V irietv of tumor dt criht 1 bv Fhtau 
and Sawiclvi under the name of cemea] 
neurolibromi begin fnm nerve sheaths 
)U( life of the virtelrd t iiial and invarle 
b« (b Ihe deep ti ut >/ the necX and the 
piiu! oxtraduril pite In thee patients 
there Is a palp ible or v i ihle ma & at the root 
of (he meh rmneeted iwth a >nialkr mas 
out I k of the liiiri (1 ig o i) The malig 
lutU chord mu w huh iriginite from there 
mim of m embrvonu ent /dermal trueture 
(hcnaticinrl u iiillv iunin in the iiodv ot a 
urfebri t r within in intervirtebnl di e and 
ecmlirdv evteni ml > the vertchril canal 
In /me intaiie tiondirv mili^nant 
gr will nuMT m\ i It the svrtvbnl evtval and 
(herit >ri / > not m iht mv pre ure upon the 
lun imi in thc^e jvvtuwt (he piriil c rd 
vmptmi in du iitlur ii interferiruL with 
llu V I ui ir uppiv ol thv V rlirtolh ink, 
in^ i/^tihir oi tin h In iJ one or mure 
urltbre with in^vilvti u er e imprc ion ot 
llu e »r 1 ignitni it ih Uv 1 ot the <h e e 
>hi utUT hnvewr m re oltm with met i 
I ilK ill in witli ti 111 ) irv iKW ^rewth 
Jlu dim r tint luve c\t n leil into the 
vtritbftJ < iful Ire/m the ut nh an ii udh 
mirtork iiourgli ir dumb hcli in hipe 
ilirgirnii i ut idt litin emiuetetl ith 
a miller j) irt of the gniw th m ihi aider sur 
flee of the dun tltg ind ' bi ome 
of the etorwhrv birconult ind m the vhor 
domila (he growth IS prinurilv kx Uc i in i 
\trlcbnl 1)0 Iv iml it cxlen mn into the \cr 
tcbri\ taiul he m front ol the luril sic 
More often however the extruhird of 
Ihc tumor he on the later vl aspect of the 
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Ii 24 C^i e 43 (\ I V QS39) \cl>rlmacxpo «l 3 Ca 43 The structuri, of the tumor shown m 

at the operation ( li 5) I iRur 24 (\Xi6o B X 310) 


dunl SIC 'ind extends both on the posterior 
ind the 'interior surhees of the dura 
borne of thcbC sccondarj groutlis arc well 
encapsulated and the mass outside of the 
\ertebral canal lies in a bone ca\it> with 
smooth walls but more often the part within 
the aertebral canal has a distinct capsule 
while the primarj part of the growth is not 
w ell limited b> a membrane 
In about ^ per cent of the secondary extra 
dural tumors the deeelopment of spinal cord 
disturbances is a gradual one and from i to 
3 >ears elapse before the cord disturbances 
are well marked If it were not for the \. ra> 
findings of more or less marked bone dcstruc 
tion the differentiation of these from pnmar> 
extradural and intradural tumors would be 
difficult In the remaining 77 per cent of our 
cases pain in the back lasting for a shorter or 
longer period was followed by an advance of 
spinal cord s>mptoms more rapid than is 
seen m intradural growths 
In 17 of the -^2 patients with secondarj c\ 
tradural tumors the spinal symptoms were 
of less than i > ear s and in 10 of these of 6 
or less months duration 
If the patient is seen during the period 
when the tumor is still outside of the v ertcbral 
canal and when he is suffering onl> from pain 
in the region of his disease there may be no 
bone changes visible on the X ra> films and 


the mmometne tests of the spinal fluid pres 
sure mav be cnlircl> normal On the other 
hand with negative spinal fluid findings the 
\ ra> evidence of bone destruction maj point 
to the nature of the disease 

Ihc more acute development and the more 
rapid advance of the signs of spinal cord in 
volvcment in most of the second irj sarcomata 
IS easil> understood when one takes into 
account the more active growth of the tumor 
and Its sudden extension into the vertebral 
canal 

In 85 per cent of the secondar> sarcomata 
the interval between the first s>mptom and 
the operation was less than i >car — on the 
average between and 7 months 

lint a sIowl> growing tumor such as the 
chondroma will cause sIowl> progressive 
s> mptoms IS to be expected but it as sur 
prising that the course of the two malignant 
chordomata in our senes was a comparatively 
slow one In the 2 cases operated upon b> 
the writer the interval between the first 
sjmptom and the operation was 10 months in 
I and I months in the other patient — a 
duration no shorter than that seen in man> 
benign intradural and extradural growths 
One of our patients with the growth in the 
mid thoraac region (Figs 24 and 25) had a 
slowlj advancing spastic paraplegia in the 
second case the growth lay m front of the 
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r >t t thi ( uhI i ( (inn i it the lexil of the 
tir I III I ii. n I luml ir xerttlifi ml hul 
m < ) i mirh( J < mJ i </(uui( tmironu 
In ill I tin ti mi ir\ ivtrnluril lu 
nior I \uiilin;, till ihoriiumiti llurtnis 
(U tMilin i t Ixme U truction in ihi 
\ri\ him Ilu \ n\ (.inUnn <f Ou 
ih n Ir mill i ihirutcn tu (Iih l>ui 
in »)c ( i i the r eiit^en(i(,rim oiithncil t 
^rowih will li hul n t (In (1(111 il i(>|Kinnct 
)i i ill nlnmi Ilu opiridon cx|k> 1 1 i 
lum) hill h i[)i I c irtil ij,inou j^rowili (I 

in { I wliuh wi rcmoMil com 
(ilitilv in iri^nuiif 

I iu ihinj,i itn m (lit \ ri\ irt more 
(lidfif/i/uf in (j if( < t (fit IkkIu iriht or 
litinimi I ii tiiiMriiIiri Ihiiliftci 
m iv m t onli in In i(t the imount of Imnc 
(K triuti n hut \tr\ iJi irh oulh/H ihi 
j,ro\\ tl) ( 1 1(, hi I lit <h 1 1 t IS u u »U\ more 
i\ttn iM thin (lit \ ri\ iliin^,i wouhl in 
lilt Ut 

lilt illintiori in the simiil tluKl mil in 
(ht niinomitnt ti ts irt imilir lo time 
found in primirx extruliinl ^.ruviths 

^ MI I \Ml J\Tl\l)lrvr TOMOI s 
I xtri lural nut i t ist from primxrj mxhj, 
nint eh t isi of (he hre ist thyroui pro lilt 
or (ro intt tinil (net hnt been siuihctl 
mil reported iijion h\ mTn> writers. Ihc} 
ire con idtnd lure onlv heciu e the\ shoiihl 
be strictU >.e(iaratt(l from other txlniluril 


j^rowths— X fact which has not alwajsbea 
done in papers on extradural tumors 
iht met istaMs is most often located m or 
on the htenl aspect of the bodies of the 
\crtchrxand results in more or less extenme 
hone destruction \isible on the \ raj film 
\ pcrioil of pam in the bach usualh 
mule worst In (he shp,li(ts( movement pre 
itdts the appearance of disturbances of corj 
function Mthoughislowh progressn e spas 
tic pinplcgia max occur a rapid pro res 
with com(>lete flaccid (nraplcgia within a feu 
dix 1 more frtf]iitnl Ihc cord svmptom 
m i\ he <luc to the ripjdl^ increasing pre sure 
on the dun of the new growth but in manv 
111 t met the amount of tumor ti ue wathm 
Iht xertebril cinal is mall and the cord 
vmptom art due III i sudden mvtlomalacia 
from profound di tiirli met of the bloo 1 supply 
or (o the ud len ci)lh|) t of the bodies of one 
or more verlthrt 

lilt jiinil mcla t isi» ma\ occur man) 
xt ir ifiir the (irimarv growth has been re 
moxtd ] Jij h ippmed in one 0/ our patients 
withamita titicmelano arcoma inwhoman 
txi 11 id bun rt moxtd 14 xcars btfort for a 
prinnrx tumor of the choroid 
Mtii t itii tumors mix cau e onlv severe 
root vmptom Inil more often the di turtj 
amt of cord funttion art well marked 
\fotor di lurbincts btlow the level of the 
It ion m IV be profound at a period whtn there 
I no or onlv vtrv light ^enson lo The 
vmfitom of a compltte tran ver c lesion of 
tilt cord irt hovvtvtr xerv fnqutnt 

\lthough mvtlomi 1 rtailv a part of a 
multiple cii c i e d is cxlrufuraf fvnvpfiou’ 
III Hodgkin di ta c and mttaslatic l)mrho 
irtomi Ihtv mav be included nv the group 
of metastatic tumor h\t have cen on 
cximplt of tacli of the c tumor \Micne\ir 
Ihtrt. IS N r\\ exidtuct of bone de tructioci 
without a ck \r hi tor\ of iprimarj mail nant 
d» tv t tu omt other (lart of (he bod) the 
urmt should be eximmed for Bence Jonv 
albunio t in order to exclude mv eloma 

liii Surcicxr Iipxtmemof 
I \T1 XDUI XL J UJIOPS 
J he Uchniqut of the expo ure of primaf) 
localized txtruluril tumor unless (he) nave 
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I » 27 Ca t 4 (N I 13 OS) Unu uil \ n> appear 
anceofa econclarj e'ctradunl chondroma 

extended bc\ond the conflncs of the xtrtcbnl 
canal docs not differ csstntnllj from tint for 
intradural growths with the exception that 
the dural sac must often not be opened 

The approach to the ^entral xertclinl disc 
chondromati hasi to be made in most m 
stances trnnsdurall} I he transdural ap 
proach was described b> the writer man> 
}cars ago because of the difficulties in the 
recognition and the exposure and remoxal of 
these small midhne growths b> the extradural 
route The dura is exposed and incised and 
the cord is rotated and draw n to one side bj 
traction on a divided slip of the dentate 
ligament 7 he bulging dura ov er the v entr illj 
located growth is then incised and the chon 
dromawhich is firmlj lixcd to the anterior wall 
of the vertebral canal is removed in layers 
"ith a sharp curette When all of the car 
tilaginous mass has been removed bj this 
fragmentarj excision the dura will fall into 



(i ' 





I ig s Ca t 4( (N I 1^041 S) \n \ as of vs con I 
an cxlrtiu ai turn r 1 ilIi h vs 1 the exact 12c and 
shap of til growth 

the tumor bed and suture of the incision in 
the ventral dura is unnctcssarv 

During tilt manipulations the greatest 
care must be t iken that tht cord is not trau 
matized and as it is alwajs in plain view this 
can be accomplished wathout speci il difficult} 

I his transduril procedure (Figs iq 9 30) 
im> also be useful for the exposure and re 
mov a! of other small v cntral chondromata not 
dcnxtd from an intervertebral disc and of 
small chordomata 

Jhe removal of extradural tumors which 
surround more or less of the circumference of 
the dural sac is often unsatisfactor> because 
the ventral part of the growth ma> be so 
cxlensiv e that onl> an incomplete fragmentary 
removal is possible Not so rarely there is 
considerable disturbing bleeding from the 
veins on the posterior surfaces of the bodies 
of thevertebrx which requires frequent pack 
ing with cotton balls soaked with hot saline 
solution or with adrenalin In order to obtain 
a good exposure the laminai on one side 
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I < t V. If ({ aft tl ftm I I 

iK v,P U 


mu t Ik rt,mo\t<l will < ui t«) (ht Inn vtr t 
priKt (. 

\ftt,r On |url )l 1)11. j,r nth OmI la on 
tlu. pi (trur in I liftnl i jait if ila iluri 
In lain i\a 1(1 It ni u Ik fKi il»It fo n nn v t 
tn inL I aic Ou cxicii 1 m uf Oa uth on 
iht Ntnlr\l V put M( u often luweur 

ofiJt if] jfjtonjpJiU /n^l^tnllr» rtm^iJ 1 

\>o >1>U \i in\ tmu (luruiK tia m inipul t 
lion Ok opintor nii\ liiuf tint ilu i.r>wOi 
cxttinl int i the 1)0 K 1 1 i 'cfuliri ihii la 1 
afuill) (k ilinj, twill i Ltoii hrt txtridunl 
tumor 

If ila ion^.iluilin il ivlnit of tla laojlnm 
i o ^rc It 111 ii it limit e III not Ik txpo t 1 
bv tla rtm \ il • f t or4 \trtibril arda tla 
growth I ;,inerill\ ur^it ill) tmnio\ ibk 
I lUle will be lu »mp(i la<i b} Oit- tvii jori 
of the jiart of the ^,rontJi tint Ins bun tx 
jMJsed ind lilt opcritioii must be tontimit 1 
With the )io/)t lint tJa /Jitanl w)JJ iJinNe 
bcntlit from the (keomiirt i\l ciTut of the 
Hmmuiom) md from Iiitr \ r i\ irtilmcnl 

I he comjiktc rtrnov il of the suond»r\ 
cxtridural tumor is m ifa imm \tr> un 
‘iaUbficUtn Hit thondromifi cm usuj 1J> 
he cntirclj rtmoetd toi,tthcr «ith thtir tip 
sule although eoiisulcriblc bone md omt 
limes paces of sever d ribs hive to be tikcn 
-le aj before tla new t,rontIi can be sitis 


hctonlj c’lpoicd ami rcmoicd iii Ith Ao 
inoMOn It right angks to the longitudin i 
one IS often necessary 

Ha hislologicnllj malignant butweUea 
cipsuhtcd growths mostl> fibrosarcomata 
cm often lie compIctcI> extirpated from tk 
mooth walled cxiravertcbral bone ca\U\ ^ 
whiebthci be \t an) time dunng the opera 
fion however the operator mij imd that the 
growth js inhlinting the muscles so that its 
toniplt te iruJa jtion J mi>o sib}e Inanum 
ber of our pilanis the tumor removal was 
complete for the patients have rtmained 
\ ell for nvanv \car 

In ill Cl e in which there has been con 
sjkribJt bone destruciion ii iWe on the 
\ ri\ tliL rtmovil of bone should be a 
pinng Is po sible lommensurale with an 
i<U<ju ite expo urc of the grow tli Sometimes 
i punlb in tla tirvit il re ion iti advisable 
u Honk 1 umliftriHimincttonn 1 recom 
nan k 1 bv Dr \ s I i>lor 

I Kin \Uals UD I tseiTS 

Ha impre ion 1 wi k preail that the 
pDgnoi m extndur d tumor 1 avervpoor 
01a th It Jew p itanl improve alter surj,ical 
interfereiae ind lint onlj exeeplionallv 1 a 
ri Jit il tore aluit , ) Hn mpres ion voiced 
m mill) tcxtlHJik 1 in crruneoii one and 


t\wu m u i 


1 IS TltirTV FOIH eVSES 
r <c 

m il T ul 


Jf C CTCjU I 
ab ut i 


pil nt \h il 1 from vn accident 
flcr the prat on lO | tient ate 


all it n ani th r pre l t nil n has been 

V crlamcl Of ih ih re arc ell or almo M ell 
t4 unable t vork 3 r urren a total ot 19 

Of the nitieits with b nign t v there are 3 
all c I to cir 1 all c mo c than i vea atar 
the operation . , . j 

OC the s rcomata there ire of tho e who dicQ 

V ihm f ear 3 ithmi^eir 2 ' ^ 

Ihcrc are livmK i to 2 jcir 4 h ttt? 3 1° 

or more In 4 the outcome j uvkno vn ana in 
there veas a recurrcnc 
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his been due to the inclusion in one group of 
not onl> the pnmarj but ilso the secon(i'ir> 
ind often the mctastitic growths 

Spinal mctastises are from their nature 
pricticdl> always, irremo\ible and is in ill 
metastatic growths should onl> c\ceptionilI> 
be attacked surgically If metastatic growths 
arc excluded almost 50 per cent of extra 
dural tumors are benign in nature and tech 
nicallj rcmo\ ible and therefore in at least 
one half of patients with extradural growths 
complete eradication of the disease is possible 
In addition some of the primary and second 
ary encapsulated sarcomat i can be completely 
remox cd 

The end results in the 46 juticnts of our 
senes can be seen in fables IV ind V 

The dangers of the operation in patients 
with extradural neoplasms are not much 
greater than that of laminectomx for intra 
dural tumors or for other diseases In 3 of our 
46 patients or 7 per cent death was due 
directly to the operatixc procedure One 
patient, operated upon miny years ago a 
child of 3 years with a secondary ganglion 
neuroma died from shock iftcr the removal 
of a large encapsulated grow th The second 
fatality was in a case of ventril chondroma 
The patient & wound was healed and she had 
improved very much weeks after the opera 
tion when she died suddenly from a pulmo 
nary embolism The third patient unfortu 
nately succumbed to a wound infection 2 
months after the operation 

Table III shows the results in j 4 patients 
the 3 operative fatalities and 9 cases m which 
operation was done less than a y ear 4ago having 
been excluded 

SUMilARY 

1 Exclusive of intramedullary tumors and 
of metastatic extradural and intradural 
growths about one fourth of all spinal tumors 
are extradural 

2 The meningeal and penncurial fibre 
blastomata constitute 17 per cent of the extra 
dural and 82 percent of the intradural tumors 
the sarcomata and chondromata 61 per cent 
of extradural and 6 per cent of intradural 
grow ths 

3 In general the clinical course of extra 
dural tumors is more rapid sudden exacerba 


tions of symptoms not unusual, exaggeration 
of symptoms and signs after withdrawal of 
fluid bv lumbar puncture very frequent The 
early symptoms arc often vague in character 
root pain infrequent, contralateral motor dis 
turbanccs and contralateral parTsthesias and 
the reverse Brown Sequard svndrome often 
observed The increase of globulin or total 
protein IS rarely if ever as marked as in intra 
dural tumors and in many of the vertebral 
disc chondromata there is no evidence of 
subarachnoid block by the manometric tests 

4 Extradural tumors should be divided 
into primary secondary and metastatic Ex 
elusive of the metastatic growths 5 per 
cent were primary and 4S per cent were 
secondary 

5 Many ofthepnmarv extradural grow ths 
arc benign and encapsulated and completely 
removable The meningeal and ptrincurial 
librobhsloma the fibroma ingioma and 
chondroma arc usually single ihe primary 
extradural chondroma occurs in two forms In 
the one the growth lies in the extradural 
«pacc on the ventral or dorsal aspect of the 
dural sac in the other the growth is denved 
from and firmly fixed to an intervertebral 
disc 

J he primary extradural sarcomata occur m 
two forms Either the growths are derived 
from the dura and have no tendency to be 
come adherent to or involve the walls of the 
vertebral canal or they begin within the canal 
and erode the bone and grow outwards form 
ing hour glass or dumb bell shaped tumors 

6 The secondary tumors grow into the 
vertebral canal either through intervertebral 
foramina or by bone erosion They ari'^e from 
the V ertebraj or parav ertebral soft tissues and 
may be extensions of growths in the thorax or 
deep tissues of the neck or back The spinal 
cord symptoms are due either to the pres 
sure of the extradural part of the growth or 
to interference with the blood supply of part 
of the cord and the symptoms are excepting 
jii the chondromata more acute in their onset 
and more rapidly progressive The chordom 
ata are true secondary extradural tumors 
although their clinical course was as slow as 
that of many benign extradural and intradural 
tumors 
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7 1 he spunl coni s> mptoms of uiLtistitic 

cxlr-^dunl ^.rowlhs ^rc u uiU) npull> pro 
f,rci> i\c 'ind hone destruction \fsiblt, on (he 
\r'i\si<;Mn frequent 1 he sN mptoms ire 
often due to mterferenee uith the blood sup 
ph of pirt of the cord or to tj)c coJhp cof the 
iiodics of one or more xertehn 

S Ihc ehnicrl cour c of the ' inous t)pc 
of ivtridiird tumors wis ilc cnbed imi their 
j^ro ind fii toIOj,ic d structure tllustrUol 
0 M ) t of the pnmir\ md minj of the 
eeondirs extridiir'il tumor tm be com 
pleteK remo\e<l ^ome feiture of the sur 
pu d leehnu|uc were di cu e<l fhe tists in 
which trin bird ojiention i preftribh were 
de eribed mif the teehnujue of (rin ifuraf 
remt\ d of \entnl exlridurd prowih wi 
dlu trite 1 I he complete remo\ d of meld 
f itK ind c t ome pnnnri md mmr second 
ir\ cxtruluni tumors i impo dile 
10 More linn om tlurd of jutunts with 
prim irv or (omlirs extrulurd tumor cm 
i)t ^redtl\ imi>ro\id or jierminentlx cured 
1 he proportion i 1 irper in the finm ir> thm 
in the second irx in I in 1 empn tlnii in 
m ih>.n int tumor 
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TPIE INlIUENCr 01 IIBROIDS ON PREGNANCY AND LABOR' 

Ih JOHN OSBOKN I OI \K MD I \CS n»ooKL\N Ntw "iork 


F ibroids produce 'I rel^tut degree of 
«;tcnht> either b> imp^uniig fertlllt^ or 
l)\ f-wormg thccirU tcrmimtionofcon 
ception In the production of 'ibortion ( on 
\ersel) it rmj be st'itcd that the barren 
uterus IS more prone to the de\elopment of 
fibroids thin the uterus nhich is iIicrnateK 
going Ihrougli periods of h> pcrtrojilij and in 
^olutlon Nearh one third of the pitienls 
who are the subjects of this form of neoplasm 
remain sterile Tlie most import int clime il 
fact relatnc to steniili and fertiht\ is not 
that the uterus contains a libroid or hbroids 
— but what IS their locition ind si/e-* I he 
probable exphnations of win fibroids affect 
fcrtihtv and predispo'-e to ibortion arc 
a J he disturbance in tlie normal menstru d 
cade due to eirculatori changes which affect 
the cndomctrid surf ices contiguous to the 
fibroid I his is partieul irli cMdcnl in sub 
mucous and intcrstiti il grow ths which arc of 
sufficient size or in such i loc uion is to dis 
tort the contour of the uterine t i\it> iml pro 
duce atroph> or hspcrtropln ot the lining 
mucosa 

b In addition to this in t ilnlit\ in embed 
ding the o\um there is further uldcd in in 
creased muscuhr activitj ol the uterine ton 
tractions which are const int ind tend to 
c\ol\c the tumor in the direction of least 
resistance inward or outw ird depending on 
its relation to the musculature 1 his st ite of 
intermittent contraction is therefore un 
faiorablc for the growing o\um fhis is 
illustrated b\ the tact tint in the authors 
senes 2 1 per cent of the prCf,n ineies occurring 
in fibroid uteri ha\ c termm itcd in ibortion or 
premature labor This is a slightK lower in 
cidence than that reported In I itrson of 4 
per cent but higher Ih in that of I in ird with 
15 per cent According to Scipndes preg 
nanc> with m\oma results in ibortion or prt 
mature labor m fu!l\ 50 per cent of the cases 
Not onl> do fibroids influence the growth 
and the de\elopment of the pregnant uterus 
but prcgnanc> has i like effect upon the 
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iibroid as in pregnanej the uterus is increased 
in si/c — this 1 not onlj due to the increasing 
bulk of the dc\ eloping oi um but also to the 
more abundant blood suppK and an actual 
h>pertroph> of the uterine muscle Likewise 
fibroids which haNC their nutntion increased 
will grow more ripidlv and take part in the 
general succulence and h>pertroph> of the 
contiguous structures 1 1 is hoicrcr thetr 
location Inch aiU determine their effect upon 
the particular prc<inanc\ remembering that 
all tumors in the uterine wall arc c\oI\cd in 
the direction of least resistance one can 
rcadil) sec how a subperitoncal tumor with a 
sessile base which maj dcselop near the 
fundus ma> under the influence of pregnancy 
iiid Its increased blood supplv rapidlj cn 
hrge and fill the greater part of the ibdomcn 
at times reaching the ensiform or b> uterine 
contraction be extruded beneath the pen 
toneiim become pedunculate twisted and 
necrose — and >et ln\e little effect upon the 
pregnane) which isgrowingwithin theutcrus 
On the otiier hand a tumor in such a position 
ma\ b) its weight displace the uterus back 
ward ind incarcerate it m thcpehis in such a 
w i) as to produce circulator) disturbances 
blocking (he icnous return producing nenc 
pressure and adema — the latter not onlj in 
the tumor but in the covering and contiguous 
peritoneum with consequent adhesions Such 
i development resulting from incarceration 
must neccssaril) either end in abortion or in 
the anomalous development of the ovum in 
(he antenor uterine wall 

Should this same tumor be situ itcd ne ir 
the fundus and have an interstitial location 
its influence on the dev elopment of prcgnanc) 
would be entireh different for while it might 
distort the uterine cavity unless it became 
submucous it would have no effect on the 
cndometnal lining — hence we see man) preg 
nanaes complicated b) interstitial tumors 
which go to term without producing any ab 
normal S) mptoms Ihis however is not true 
in submucous growths which are naturally 

C 11 g fS g D t t 0 t be 4—7 0 7 



''Licn\ c\Mcoioti VM) OHS nines 
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«. i\Jls I 111 w riK } r !u t i i r «r 
itr [>fi\ 111 th \ rl in >i i ni (nuni iii I i 
In I irir [ )n I ir^ U ill r uli i ilii i I m i 
in til iiiikK u lit rii) liniiii. ''tidi i 
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ti n in (li nil I ml iiini inmt i r ir ii i 
infr qu nt i\ iiil (li nrr ii > J 1 * ‘ 

jjfiMi i riliin U 111 r mm ii I « im 

pi ml ill n I t un i i t m| lit Hi n m 
i! ut 1 > r cut I J ii-n m i nrrini. Hi 

iii\ mil u nun 1 in i j r 1 ilH hii » ihi 

<iirtKLill\ uliuli lit \um Im in tin Iinj, i 
uit ihh pi u L I I 1 ml I M t HI t 1 ihi iiifl 
mctnil limit i ii iii i with th j,r \ th 
J uini r in til limr nf < f tJu utiru 

or»tr\i\ 1 in\ n liirihh i/t hi\t i 
limit i| i^nilii iiui / >r tluv m i\ n t nJ> 
murfirt \tith i mi)li>» \\ ihuiKHth 
po III 11 I till (\lirnil < m I H niili n to 
lilt tmmilpi I or in ell iin,inj, tilt ih irulir 


till iHtriiu I r 11)11 liut ni i\ ) iterliuome 
UI nni nmiliti r in tin u luitiit md m'ln 
I m lit 1 hliir 1 iruimtiU hnncicr 
lit r ini} r ^nili n in t ikin pi ec thcN d) 
n tin un i i\ ilTtttthi iiNilopnunl ol the 
Mim \ )t 1 tin. Utu ^rm tlitv Uml to 
I r hut m ilj HI n miiin to the ficl Ihit 
th< hill um t nil thv h\ er eptnent hut 
i( 111 r line pft mt i nuihiintil ficlor 
uln h mi\ I! vk Khs rs ir mlirfcrc with 
111 liliiii iriitu^ in ilii piurjunum Sub 
I nt n il uim r | r»lu i iutli ilTi t on the 
jr ml Him r p lur it the thihl unlc:> 
ih \ ir 1 iti ! in the peKi andmnntine 
(hi 111 r 1 iiiltl Milli tumor lo Ucel in 

the upiir lit i i\ in 1 untnmphcUcil 

hu( li me I lluir ripul ^.fo\ th the) 
m i\ me e\tr me il Imiinil inlirj,emen( 
m I I r ur nihirri mint to the he ttt nu 
Imv m I mterfere with lontuii m m cent 
lull tun 

Mliherser ij.ru tluf ilmorm il p > itmn 
ire rtl tniK ei mmon eompli Him of prtf. 
Him Wlun the pre^ntiue i emipheittu 
In til roll the e nulpre ntitim not onh 
I re h jw e U e irh rupturt of the numhniHs 
nhuh 1 )Uiii folk) Mil l)\ prenuture hbor 
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n 3 Incarcerated m\oma of lo\ er egment po tenor 
wall makin intraNamnal delivers impos ible 


or dr) hbor but C'lU'sc utenne mertn and 
mechanic'll djstocia L\nch in a rc\ic\\ of 
this subject b> 'i stud> of his matcrnl at the 
Uniiersit) of California found an incidence 
of cephalic presentation in 50 per cent breech 
in 22 per cent transa cr‘?e in r8 per cent This 
means that labor must be more complicated 
as cien a cursor} e\amination of Iicrsons 
excellent table will He rexaewed the 

histones of 30 000 labors at the Sloan Hos 
pital for YYomtn and from these he collected 
30 cases in which the h,broid tumor was of 
such a si^e as to haxc clinical consideration 
in the course of pregnancx or labor and then 
compared the obstetnc iccidents and ab 
normalities occurnng in this senes xxath those 
occurring in 8 300 consccutix c unsclcctcd 
eases 

These statistics are in line with the personal 
experience of the xxriter and should direct the 
attention of obstetricians to the necessity of 
correcting the statement so commonl> made 
m textbooks 1 e although the assoaation 
of fibromj omata and pregnanc) is a relatix elj 
frequent one disturbance b> them of the 
normal course of pregnane) and labor is un 
usual Certainly we cannot subscribe to 



I ig 4 Twite] p dunculalcd subsc ou tumor in 
carcerated ccsarcin followed b> m>omectom\ 


such a statement for an) condition which in 
creases the axerage incidence of abortion or 
dr> labor opcratixe interference postpartum 
hamorrhage and fetal and maternal mortality 
from 3 to 6 times the axerage deserves a more 
careful clinical consideration Furthermore 
while fibroids haxe these unfortunate effects 
on pregnancy pregnancy likewise has an im 
piortant influence on fibroids for a relatix ely 
large percentage undergo some degeneration 
resulting from circulator) stasis 

Sneed states that per cent of fibroids 
undergo some form of degeneration during 
pregnane) The increased blood supply which 
is concomitant produces such circulator) 
changes m the tumor as h)pertroph) hxper 
plasia and increased x asculant) therefore all 
fibroids grow morerapidl) under the influence 
of pregnancy These tumors become more 
prominent or flatten out or they ma) alter 
their shape and position due to change in 
location and axis 

During gestation and the puerpenum the 
tumor ma) undergo necrobio-^is or red de 
generation oedema or necrosis Red degenera 
tion IS a partial death of the tissues within the 
tumor xvith haemorrhage into the growth (a 
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partnl i tjitu nciriO \tt i u uill\ sur while adcmi and nccro is with or ^^lthout m 

roundtil with uOuanl hcdifn Its uc to re focfion of the tumor arc conditions whichmat 

co\cr In thi form of dtf,ciu.nti\c clnnRc be looKcil for during the iiucrpenitm \ de 
the red blood cell ire hamolizt<l nn<l the generated sub trous hbroid maj be sterile 
blood pigffitntMinjic with necrotic Cell Jhis when it wj)Jcau«cfen ;/ an) symptoms orit 
complication is more common in interstitial ma> become adherent to the intestine be in 
growths mcc in lhc«c there is le ening of fcctul and suppurate intl simulate the picture 
the blood suppU owing to the intermittent of an acute abdomin with its abdominal 
contrittion <f the uterine mu cle which is pain tension distention temperature nausea 
constantK attempting to esohe the growth vomiting andloucocvto i 
in the dirietion ot Ita t re i t intt llic«tcon rhcsubmucoii or inter titial tumor maj be 
traction more or It s frtt the tumor from its parth or complclch extruded into the cavitv 
sarroufjdmg < yrsuk cn<l k « ci( tn i pace m of the uterus cktrtng the ptfcrperium As i 
which tlic blood suppl> mi) be in idt quite re ult of contraction and retraction thi nnj 
led degeneration occurring <lunng prtg lead to infection of the necrotic mass and pro 
nine) pre tnts a t)pical si mjilom compltx ducca puerperd infection nitli foul loclinand 
There is sudden pain referred to the region endanger the womans life from sep i and 
of the tumor I his is usu di\ followed b> the continued hxmorrhage ’\[)omala maj make 
appearance of a blootl) v igin d di charge pregnanes palho!oj,ic In their influence on 
small in amount bright in color an elevation the <i\mptoms of gestation for instance pam 
in pulse an<l temperature a moelcratc Icuco is often constant uterine contractions are 
c) tosis and i drop in the sedimentation time not onl) increased but arc made more painful 
Abdominal pdpalion sliows a sudden increase or because of tlic situation of the mvoma the 
in the tension and tenderness over the tumor utenis ma\ be displaced and packed into the 
mass— the tumor itself increases in sire pelvis and occasion a tram of pressure s>mp 

I cd degeneration is most common dunng toms m the bl idtfcr the rectum and in the 
prcgnmc) espccnll) in the mid Inmcslcr pelvic veins and nerve extending down the 
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thighs and legs Furthermore 'inoniilous 
bleeding is not exceptional and when the 
tumor IS large and rapidlj gro\Mng s\nip 
toms of abdominal di'^tention i\ith digeslixc 
cardiac and pulmonarj tmbirrassment mix 
obtain 

Fibroids max haxe a marked innuciuc on 
labor as there is usuall} a prepondcrintc of 
abnormal presentations in pregnantx mm 
plicated bj these growths Ihiswi hi\« sten 
predisposes to carlx rupture of themembr uics 
utenne inertia prolonged labor a high opir 
atixc incidence postpartum hamorrha^t ind 
an increased morlalit) to both motlur tnd 
child But this again is dependent not on 
the presence of the tumor but upon it I u 1 
tion size or the number of tumor ind tluir 
relation to the contracting or dilating /oiu in 
the uterus 

Subscrous tumors usu ill\ do not inlxrftri. 
with parturition unless thc\ cniroich upon 
the lower segment or irc suIixchu d intra 
ligamentous or become twisted adherent or 
impacted in the cul de ir Impacted mxo 
mata are often so placed th it uterine conir ic 
tions cannot lift the tumor out ot the pcKis 
On the other hand tumor-) which during pre^ 
nanc} seem impossible mix hi lifted out ol 
the pcKis bx uterine eontriition md allow 
spontaneous labor to take pi ice 

Growths that arc firml\ imputed in the 
peixas displaang distorting bloekin^, the 
cenical os ma) prexent anj torin of inira 
xaginal delixery and xxhen the construction 
is unrecognized cause rupture ol tlie utenis 
Infraxaginal delixcrx through a lihuked ptlxis 
alwaj s has had a high oper itix e morl ilit> tor 
the mother Pierson reports ^opehic tumors 
in 191 cases in which the tibroid w is of suHi 
cient size and in locations to cause anxietx to 
the attendant Cragin and Ryder found 1 1 in 
98 while we had 6 in 60 I he re'^pcetixc oper 
atixe incidence in these three senes was 81 7? 
and 66 per cent 

iMultiplemjomatain the bodx of the uterus 
haxe a direct influence on the ehaneter and 
force of the utenne contractions We haxc 
obserxed that women in the fourth decide of 
life xxho are subject to multiple uterine mjo 
mata frequentl> exhibit instances of pnmar) 
inertia Ihis uterine inertia not onK mam 
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fe ts it elf during the lirsl ind second stages 
of hbor but continues into the third and 
become in important f iclnr in the causation 
ol po ipartum himorrhage In Piersons 
senes Inmorrh ige occurred in jier cent in 
ours in •, per cent 

I he lirj.t stage of labor is usuallx delaxcd 
anti jirolongcd the contractions are irregular 
ind inelTcctixt though thc> are often more 
painful for much of the muscle are i has been 
replaced bj tumor masses and if the tumor is 
in tlic lower segment of the uterus and pre 
xents i norm il present ition xxith its ball 
X tixe ution tarix rupture of the membranes 
IS the rule and will be found recorded in from 
4^ to Oo per cent of the cases Ihis of course, 
IS an idcied factor m retarding the first stage 
Likexxise xxith the high incidence of milpo 
sitions and carlj rupture of the membranes 
it naturally follows that prolapse of the cord 
IS more common owing to the fict that the 
presenting part fails to fill the dilating lower 
segment Howexer should the presenting 
part come into the pelxis and the tumor be 
displaced the second stage is not nece sarilx 
prolonged though it ma> be more painful It 
IS in the third sta^e in which fibroids often 
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nnnifi t Iliiir nx i {riou nit 1 ii<iu< Ihi 
I i^c 1 tl n( rm il 1(1 ih( uf oprttoi i ihc 
cii in I till ilxK rm ilii\ I tn tnil< tullirt 
l)\ jnltrftrciui with (Ik iilutniil <.|Mri(i>n 
ind ixf ul I (H liond i)\ |K> I] iriiim Inni 
orrh if,c third )\ the oiciirrtiut <f rtiiuud 
or idh(rint(>Ii inl i tnd f itd(\ dnin Ml 
of thtsc (< In iiion mu t 1 h th < ( in 
di din;^ uith (hi ph i c ol I ifH»r 

\ i mntiir of chnu d fut uhilt lilrml 
mi) prodiKi ill of the iloremmlioni I (om 
pliciiun It I intirc iin^ t> n tt (hit in 
Krt^CNtrn ofeltlieent rtJ ifivtK few it tu ilh 
require n hi il urj,K il iiitirxention In (he 
( h gott M iternil) in i; ooo tiilivcrie onl\ 
4 require I ibdomiinl seitiin f >r tlvstom 
uhieh w isdirei tl\ ittrdiut ihit to thejire enee 
of fibroid \t the ( Iinu H ludel kijik in I m 
out of 14 oooilehxerit- m)jmi(iol uflieient 
si/e to be tonsi lered of i{,mtK inie in the ton 
duct of I ibor w ere found m S4 Mt 0( of the 
casc-T uent to term ind hid spont mtoii de 
lucrits In t rigm s stud) of 0000 cist il 


llu '^l^ in Mitirnilx then uirc *<4 uhith 
win (( nipla iii 1 1 \ notiie il li in\ mita but 
onh M h I 1 pel\u lumi r g of uhieh required 
ibd nund eitnn or di (rudiM npcritions 
for hli\cr\ In her n meni re\icu of 
0000 lit dure were 1 )i pitient in whom 
the III roi I were of ulhiient elinied im 
/ 1 rt met f ) rtijuirc /> iinst ibJn„ ob trv ition 
In tin number there were ^ojielxie libroids 
ol whnh rtijuircd ome form ot opcntnc 
interxentun (0 termiiiite the 1 ibur In m\ 
peronil erie of 7 000 e i e tliere were Oo in 
wimh the (*0 1(1 m tnd ‘.ue ol the hhroid give 
u mxietx duriiv pregn ine\ in I labor )et 
there were but 6 tumors wlneh required re 
mix d tlurinc, pre^niui\ ind 4 which de 
minded iCttnn during 1 iIk r to utompli h 
deli\er\ One pcduneul ite liinior ol ccrxieil 
origin w IS pushed out of the \ ul\ i in itl\ mce 
of (he pre entin^ jnrt inuileited b\ \ 1 inal 
maomeetomx tnd j)on( intou delixcrv fol 
lowed Ilemc it will be een th it n iture ind 
rctrietum of the lower bcgment of the uterus 
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during hbor irc capable in most inslanLcs of 
taking care of the mechanic il obstruction 

Trom the foregoing discussion it is shown 
that there IS an incompatibihti between pre^ 
nanq uid fibroids J his is demon trated In 
(i) thefrequcncN of bterilit\ ( )thetendtm\ 
to abortion and premature 1 ibor the 
slornn c\pericnee which some of the e pi 
tients ha\c in prcgnince and 1 ibor ind (4) 
the (keener iti\ e eh ui^cs w hn h oee ur in these 
tumors in the pucrjierium 

111 \1MI M 

Ihe question of the m in ip^enunt of libroid 
tumors in jiregtnncN re ol\es itsell into de 
tcrmining (1) wlielher the life of the p itu nt is 
endangered b\ allowing tlie growth to rem un 
and ('’) what cfTect its remoi al will h i\c upon 
the continuation of prcgnini> Our (\ 
pcnencc shows th it women with miom it i of 
the uterus go through prcgnincN ind often 
repeated prconanciea with hut little (ii(luult\ 
Tumors that arc apparentU inipictcd in the 
pcKis are frcqucnlh lifted out [lont ineou l\ 
either in the course of preginius or I ibor 
Ihcreforc the necessitj of cmptsing tiu 
uterus bj thcripeutic abortion when nno 
mata complicate prep,nanc\ \cr) rirtlv oc 
curs and Instercctom> with the non m tblc 
child in silu IS one of the rirest ncce sities in 
surgcr\ In the interest of the child inter 
fercnce should be del u ed is lon„ is po sible 
The polic\ sliould be intelligent aseptic c\ 
pcctanc\ but we should alwais be reul\ to 
act Therapeutic abortion his no phec ind 
IS unsafe and unnccessar} for not infrequent!} 
this IS the onl\ pret,nine> w hieli this woman 
ma> Inie and interfercnee mi> thmigc the 
tumor tissues to such a degree tint con 
'alescence mi\ be protracted and disturbed 
for tile draina„e in a fibroid uterus is poor ind 
perforation of the tumor c ipsulc m i> be the 
origin of infection On the other hand spon 
tancous abortion apparenth seems toobMatc 
the e dangers The majorit) of cases will not 
require surgical interference unless the tumor 
b} its location or degeneration senousl} dis 
turbs changes or endangers the health of the 

patient 

It has been our practice to del u an) oper 
ation until after the \i ibilit) of tlie child and 



(r\ to prevent ibortion b\ instruction is to 
niintil reluions rest at the expected men 
(rud periods with the diil) cmplo\ ment of 
the knee ehest posture for b> the use of this 
po Hire the tumor miss and uterus does not 
become impacted in the pel\ is and the pcK ic 
engorgement is rcliev cd 
W hen the tumor is found m the pelv is in the 
t »rl> months of pregnanev wetr) to displace 
it with the patient in the knee clicst posture 
When this fills we continue the use of the 
knee chest posture preceded b) a minute or 
two of the mule kick three times a cK) and 
wait to see wli it nature will do J he tumor is 
frequentl) carried up and out of the pelv is b) 
the grow til of the uterus or during the first 
stage of libor b) the retraction of the lower 
scement Onl) when the tumor has become 
(i) incarcerated and (2) when a pedunculated 
tumor becomes twisted or a (^) subserous 
growth enlarges so rapidl) that it embarrasses 
the heart or respiration or the development 
of the pregnanc) is an) operation called for 
during the progress of the gestation 

bcvenl experiences with operation for red 
dcgcncrition Ins taught us that it is safer to 
allow the acute s>mptoms to subside and the 
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prc^^iuiKN t) pro ri s tlnii to itUmpt m\4) 
mccionn fjr tin c< nipludiion for cIuih il 
mif piiliolo^H i| ju<l\ ol this form of circu 
Utor^ nccro I Inns thiiifi u mJIv cheiUd 
htforc tumor cIcMrucfjin fit progrts c<f to 
in\ mirkid ind ihlomhi i tnou 

upon iJu {irtj^Hinn 

< f f Of f \f{Ot 

M inipul jiiofi tfirouj^fi ffi< i of 

Uttk u 111 whirl tiu (uni r i itu imr itc<l 
an 1 hloik tIu inrth pi if.i \tt(mp(s (o 

til plut It iwviwii!!\ mi\ rc ult in injurv to 
till mothir I) (he thihl ui<l to (lu tumor 
III fir htlUr to u i the knti chtst |h» ition 
inrl w lit f ir tiu rctr ictn n of ifu fowir 
mint II iJjj It I not lift tiu tumor out tiu 
ItUsirv h ultl ht lu citKin follownl hj 
criui It ill >Ji irln ttrtctom\ ts tfu iiuli'ulu tl 
ptiulnnlu / tJu t I i rtf/uire 

lum r of tiu iirMX or ulut u il< riiitri 
li^,vmintir\ },r)wth tinnrtl) htpuluilmit 
of tfu ptiir ifid ha uj t if ffitjr po ilmn 
cannot lu iNjuttcl lo rttrut htnet iipn 
puhu kliMrj hcionit i nta il> Whether 
wt <lo I m\oinci(oni> or t fivsta’cctomj twH 
(kptnii tnlirtlj ujion tfu bituilton the sire 
of tJu. tumor md tiu numhtr oI lihrout iw 
Iht uttru flu tonNiIcsceiut from Ij\ ter 
tclomi is miuh smoother than thit followinf, 
c isarc in will] mjomcctom) uuJ of Jito \vt 
liTM. kmtd low ird the fomur 

nil MNNMIMFMOf fill lUIKlIRIUM 
All lifirc id undergo some degree of aikmi 
(mmtdi i/tfv iftir dthrer^ of these 


Teptr ir — eOMPtRATlVC INCIDENCE IN 
treLPosiTiON 
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pTrtieuhrlv intramunl growths diminish in 
si>c and dis-ippc-ir during ineolntion but 
injur> to the tumor during Jihor mi} be 
followed In ntcro is or mfeciion and ma> 
crcite in emergence which will require enr!> 
ndicij operation during the pucrpcrium In 
'olution IS more t ird\ -submucou tumors 
ire likeK to be extruded in the uterine ci\it) 
md become pciluncul itc hence uterin hem 
orrh igc is not uncommon Subserou tumors 
mij become twisted and necrose anil require 
(bdomimJ operation while submucous tu 
mors u u iIK liecome pedunculate and are 
more or k eompkttk extruded through the 
terxixbe uttnne contrietion when thev maj 
bo remoied In vaginal mxomcctomx 
Ingencril itmnbc tiled tint urger\ in 
the put rpi num i onl\ indii ited in the pe lun 
iulite ub irou in I jntra uterine poUpoid 
growth ind thit ri lium ind \ rn Inxeno 
pf lie in tiu m in igimint of the himirrhigcs 
from lilt t liimors duriDj, the puerpcrium 
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hi surpn i to I tl f 1 1 ' itlMlici 

b olutc t li t i m t \ ilh eon p at d> 

> a c otnen i fo r p rf ll rpial lb t e 

c certw i of on or m re lib 1 I 'a tic 
ut r In me c pc 1 c no f rm ft citment 1 
uch CJ 5 C iS fain at a I Ihclbril m uch cj es 
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ma> or rmj not incrca c in ‘iizc but conception does 
not occur On the other hand the d» appointment 
1 all the greater when such a patient after stars of 
stcnlits finalU conceit cs and aborts earls in pile 
of the greatest care to continue the pregnanes 
When pregnanes goes to term or neir term iii the 
fibroid uterus one need not be. apprehin i\t except 
in rare ca cs in sshich the fibroid no luk i ctrsicil 
or at least o low down it will not n c out of the 
pcKis as prtgnancs adsance \ pregnant uttru 
ill turbed bs manj fibroid growths mas in 1 u ualls 
doe not gis c n c to trouble at the dtlistrs whiU iht 
ccrsical nodule bs distcrting tin. birtb i\nil mis 
make the labor cxtrcmcls ditticult 1 ritall i recent 
case een m consultation m sshich the ftlu lu 1 it 
the sixth month Ihc bods of the fctu si i\ 
ptllcd through the partialis dilated <irsi\ iht hi 1 1 
being left abosL the nodule \11 eft in t nm \i 
the fetal hiad from below were urns ulmg an I 
ncce^'^itatcd a hs ttrcctomj in a iptir tu.1 1 1 r 

tunatels the patient sursiscd after i lorms n 
salcscence but tbetc might hast btin i liif mil 
stor> Looking back os tr such a hisiors ms ul I 
hast performed tht h\ tcrtcloms tarts > n i 


the diagnosis of fetal death was established How 
cser on the whole more women and babies ssill be 
pre ersed b) confers atisc treatment 

fhe danger of postpartum hamorrhage m full 
term lalior m the pro ence of uttrmc fibroids is a 
IX al one I hast knos n of a number of instances 
in vshith the libor ssas perftctls normal set the 
w m in litd or almost died from imperfect uterine 
c ntriiiion Ltcrmc relaxation may occur csen 
liter the ixpulsion of the placenta and extra pre 
riutiuii hould be t iken to guard such a patient 
frim j i| iriiim hemorrhage A number of sears 
ig I h 1 1 a g >o I opp rtunits to obscrsc the action 
r nth r ni n action of i fibroid uterus in which a 
1 1 ir in was perfirmed for another in lication 
On hit mis so xccu tomed to seeing cfiicicnt 
ut nnt iitratti ns ccur ifltr the uterus is emptied 
Is in ire in th it it 1 humiliating to sas the least 
to I) uiuhit to cau e the empty uterus to contract 
\ uh tlu irgan within ones hanls but such was 
ih I i \U mcthoih failed and I was compelled 
I r m se tlu uttru to save the womans life It 
I ni 11 Jr It h \ htlplc s we might be m certain 
I li n iht nunipul itions irc from bclos 



SUlCTl'i G\MCOLOC\ AND OBSTI TRIGS 


covriKNrxG urc PRcwLcvr DrvrvL 

AriRUihrcn lo thi gali 


or ra'^cnovs iomg 
bladdfri 


liv 7 m\ \Ri) \ Bo\nr'i \m hid cn i 
' 1 I f A t my I, y } 111 


nciri il conceptions of the gill 
I bhchltr uhich lti\i nruMiI tonsultr 
'll)!!, emphn IS in rticnt vcir lii\t hid 
lo do Willi ncr,ili()n of function lir l Oil 
di n\ \\ th-xt the ^ lU bl'idikr plax m\ «iigniti 
I tnl rdc in digt lion ( 1 ) omt lulhorsocn 
going o fir i f ) IS irf tliil no bik wfuili 
tnlir till ^ ill hi idikr c\i.r li i\t h w 
of till i\ lu iiHt(A4 o I;)! mil itoiid the 
i crlioii lint Ihc g dl filuldtr i \ pi ut 
or^m uid (lul in (fir is bik kivt l!»e 
fi. itv( ir If I ivpiiiid f \ c<tnnsjt i i nuts (or 
tilt tl i (i rttod of tn ( ) iti^ w dl } m 1 not 
In Uu tmltitUlt U ru of tin giUblulkr 
mil lul Hurt it tU I s iS 1 1 ^ 

f lu lir t ot iht I Miw i a > 1 ( n^ir i( n iblt 
ml th uoad 1 fit suttiimfang !« ns luli 
but ual irtiin itiK Ihi t t \ i lu^ itions hate 
btt nn t prtv ikiit m nttm vt ir i tofnnt 
i< i 11 aid sidt prt 1 1 (li htlut m iht ulilit> 
jf thi gil! hliliUr itul till growing kcpti 
n m li i rt ulttd m the mtrt t rt orl tlini 
i ill\ t iiiiw irr inti I tliokt) tttiunn soHni 
tl i iw) I ii^tr vituimmoii to im<i rtpuiihk 
urgi II ri nun ing norm il g ill hi uhkrs with 
n mill ipptnliit wlun iptratin^ for li\ ttr 
t tom\ r t\(ii in tlu tour t of tnplontort 
lijnrol mu \ will ht pointed out liter 
thin iiUotthi I roieiUirt tin uUhti III todis 
lurlijiutsif tlu lull irs duiv ttmwfuthil 
mitis) I I (lijiriM iht palitnl of tlidt Con 
sidtrilk ujipK of lonttiilriltd bik wlnth 
rcgulirh iiiiliiit flit ihgt stun of mill ii«l 
flit nfiininr,f 1 it tlu htginning of t\tf\ 
mt il 

1 1 M I M 011)1 ( I IONS TO nn rill oi \ of 
\ IllIJ I 1 M inoiK 

Sujurliti »1K Mc\ cd HI m> ficts base 
ctmtd l( up))orl the dtmd of utiM, funt 
tion f »r in t met i( is gtntrillv ngrecd 
irnon,, urgton that no ont t\tr its tht 
II llyKlH I (•‘I 
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hunnn gill bhdikr contnet during an opera 
Uon Uut the reasons for this are sufiicientl> 
obviou fir 1 there is no subtiined Stimulus 
for eontraefion the stomach and duodenum 
bting u ualK tmptj of food 'second it has 
been shown that mtchanicil mampuhtion 
tliillin„ ind deep ether antslhtsii inhibit 
rh\ thmicconincljon of the gall bhddtr 
If however the ibdomtn i epened under 
locd mtsthe u f IS recorded in 2 in lances 
b\ M ilsuo o) contratiion of the human 
gill bladder niiv be ob cr\ed 5 minute after 
(he idmini trition of ma ncsium ulphate 
\l o in the ibdomcn of eat eptned under 
locd mesthe la I have frequently watched 
coiilritlion ol the gall bluUlci lasting for 
seven! minutes liter the intravenou injcc 
tion )f oooi milligrim of adrenalin Ihis 
eon 1 t of t low putkenn ol the surfue \ 
(h irultn tie bk uliin of the w ill due to it 
ihin ingdeiisilv and a „r ulual withdrawal of 
the whole ve uie from the m irgin of the fo a 
in whuh d he 

It \ do true thvt fully voiitrxetcel normal 
gdllluUkrs ire nrelv if ever eneounlcred in 
the opentiiij, room hut thi is a direct const. 
(|Uintc of not fcedin^ patiints before opera 
lions 1 rtMOU to the intro iuction of ants 
then however cmpl\ gill bhdders \ ere 
frequently ob erved d lufop > I veil Galen 
I new th It g ill bl aider w i re not ol ont size 
but found them in his dis ection of animal 

omclime verv full onutime empty and 
sometmw in m iiUerniedi ite st ite (17) 

V notable c ccption I Ihi i the gall bb Ider of 
Ihc log shvef onlv parti >11) empties after meals— 
usinlly not more than h Uit contents although 0 
untocca o I ms abl loin luce thee acnationof 
all but I cubic centimeter ( Us conte ts bj a w ed 
meal (1 g sib Lnfortuntcl) thi pec c (he 
one hich has leen w rhel ipon more than a iv 
other o U It 1 ublk s t was famil ar ty Uh ih 
anim 1 which kl tarlson to condu ie th t the 
r le ot the pall bh Ider as tl c storage organ for 
the biJe has be n gteall) cs gg rated {) ns 

J 7 0 T 
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pccultarit\ of the canine riII bladder has nc\cr been 
explained but quite Jikch Jt is a con equtnee of it 
rclativclj larger size as compared \Mth tint of man 
the cat and the guinea pig — 3 pccits in which 
It completelv cmptie after a meal of tgg \ >lk 
According to Wakerlin the a\Lragt aolumc d the 
bile rcscr\oir of the dog is 15 cubic cintimitcr 
whereas in man it probilih aaerages Ic than 45 
cubic centimeter In 4 patients whom 1 ln\c 
\i ualizcd the c timatcil \olumc c\clu ling ihi n ik 
of the gall bladder a\eriged cubic cenlinietir 
The smallest one with which I ha\c worked (I ig i » 
held 16 cubic centimeter and emptied nine t nth 
of its contents in 16 minutes iftcr a me il d egg \ Ik 
and cream In the next 50 minute it parti ilK tille 1 
and thereupon emptied again Whether the thirl 
filling was followed b) cmplMng could not be a cer 
tamed (Graph C p 33/ references) Itisnu ur 
prising therefore that complete caacuatiun of the 
gall bladder in dogs occurs onl\ rareK \i\ rth 
less the mechanism is capable of greater re ) n i 
for I\\ has recentU shown that the gall bh 1 !tr >i 
the dog can be \irtu ll\ cmpticel bv rt|H iie I 
intra\enous injcctionsof a liighK purified icnnn 
(See supplcmcntar\ note at end of article ) 

Agtin the rchlncK snnll s.i/c of the gill 
blidder lns» been seized upon iscMdciuc tint 
this ort'in could not hold all the bile tint 1 
secreted in 4 hoursi and tli it it coubt not 
therefore function is a slor i^^c ori;m llul \\e 
now know that no sucli dem inds ire ni ide 
upon It for much of the bile secreted b\ the 
liter passes direct!) into the tnteatine more 
or less continuous!) for i time following 
meals and at longer intcra ils during 
(2) Within the last few ) eara it lias alao been 
shown that tlie gall bladder lias grt It con 
centrating power (3 ) and tint frequenll) it 
discharges part of its contents during fisting 
(6) and all or much of its contents after 
meala (4) 

Another argument that is often cited is the 
fact that the gall bladder ma) apparcnli) be 
removed with impumtj ^ct ehoIec)atce 
tomv frcquentl) results in well recognized 
dikostue disturbanees (14) the first effect of 
extirpation being tlic dilatation of the extra 
hepatic ducts ( 4) Also cliangc in pressure 
conditions after remov il of the gall bladder 

said to predispose pitients to an earlier 
appearance of bile pigment in the blood should 
the common duct become occluded ( 8) 

Finall) congenital absence of a biliai^ 
reservoir in certain species of mammals has 
been cited as evidence that the human vesica 


fcMca is Useless -notwithstanding the fact 
til it no studies h iv e ev er been made upon the 
rile of flow of bile from the liver in such 
pieies \et it is conceivable that both the 
1 iteiit period of this flow and its rate diflcr 
from tho e in m in and tint these dilTercnccs 
m i\ bi eompensitor) to the loss of i bill ir) 
n irvoir 1 urthermore it has been shown 
(lilt tilt bilirubin concentration of the bile 
t iki n iroin the common hepatic duct of in 
inim il w hah !i is no g ill bl iddcr — -the rat — is 
Siinit i p^reit is that from the hepatic ducts 
ol one which Ills v loiaentr iting org in — the 
mou t ( (i) 

\ I t rollirv to till mav be idiJcfl a liitherto 
uii] iiMi h I < I) trv ation of the w ntcr List spring I 
h 1 1 tiu g 1 fortune to Imcl a clear case of congenital 
ul me >1 the gill bl iddcr m an anxsthctized cat 
with will h 1 w i> w irking After inserting a can 
null mill common luct suthcicnt >ellc»tt hepatic 
1 ih w I c Ikite I to permit a colorimeter test bv 
I till! of iht- M irvar I Medical School to whom the 
»mi k was h in led fjr inahsis When compared 
\Mth I iniph )f villow hepatic bile subscqucntlv 
t. Il( ( a 1 irom ihe hep itic duct of a normal cat the 
bik from the ininnl without a gall bladder was 
f mu I to be times more concentrated than the 
I )l Iriwn from ihc hepatic duct of a normal cat 
If wc m »\ judge from one case it would thus appear 
lint when tia gall bladder is lost carlv enough in 
kill Ilk the (Ichcicncy is partl> overcome by a 
timjKn itor> mcehinism 

Ml of which goes to prove the importance 
of i lonecntr itin^ mechanism Indeed it was 
the convincing demonstration of the con 
eentritinc function of the gill bladder b) 
Rous md McMaster in rg i which initiated 
i reluctant return to the historic il conception 
of the gall bladder as an important or^an of 
ihgestion A second step in this direction was 
made when the sequence of events following 
the e iting of a meal was set forth 

riir LMIIVING OF THE G \T L BLADDER 
AFT PR VirVLS 

Although it had long been recognized b) 
physiologists (16) that ingestion of mixed 
foods IS followed bv the entrance of bladder 
bile into the duodenum it was not until 19 3 
that the matter was given an exact status b) 
the discovery of a simple food (egg yolk and 
cream) which regularly and consistently emp 
tics the gill bladder of its fluid contents (3) 
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Ihia infomnlion ms obi iintd b\ the nthcr 
crude method ol kiUinf, n Urge number of 
ntiinni it regular intor\ ila following mtiU 
iwo \cnr5, liter (4) on ipphing the new 
( rilnm method of cholLC\sto^riph\ to this 
problem it is discovered tint c g \olk md 
ere im proihictd the s imc tomiiltlc emptying 
of the hum in gill blulder (fig 2) 

During the I ist jear the writer hi studied 
the effect of thi diet on 4 health} joung men 
in<i uonujj 0/ the student < 1 1 Ju fhi luge 
sene of indiMiluils \ri\': were taken at 
hortinterv d ifter food until the gdl bhddtr 

hidows djsippt ired then the thmging \ol 
umesof bile were computed ind leontrution 
curve for t nh indnidu d eon true ted (1 ig ; 

Onl> the fun iu 1 l\ a 1 1 mfun libulum of the 
f,-jll bJj J J( r m V b ij i J f r ceWf untJoD )nt the 
h to ( th neck 1 u u IK hi lien an I Ik in 
another I Ij' In calculatniR \ lum s th chole 
cv Uigr m li i le 1 bv iransv reins into s nail 
circulir J h'lths ih 1 um[ u n b inj; \V M the gall 
bl 11 r I ciDularincr seen n hen un ler ce>n 
tract) n an 1 the \ lumc i each rlmlh then com 
rll* 

tuiel )v the veil knu n f rmuU the 

i 

pD m V be 1 ) 1 dbh hurt n 11 v ih u e 
of Rtaj ! i n ih I 

Die tmla In 1 1 juU p o l 
tj,!, voJk nil li } ml l<r im th I llrrrcnlir 
inRthcii xt re m r p bt tl a l| rhip a ccicr 
ting the initial c ntr ti n But cks Ik a) nc 
Loth n ) mal nl njati it cn 1 b aseffec 
use as h n m xe I ith r 1 Sn uj t this 
time It the iK ii ten tu at io I shchhas 
be n f un I to omi t> the niin m h k II Wa I Icr 
c nsi 1 tlv ai I eomj 1 teK it h s t>ctn dc cnb <l 
in till sen t f cifc f o5 But nv»r»v (\t 

cont n ng fo) I n ! m it f tc a c n > 1 nl le 

though Its er effect I rhap the fire ilc eff cics of 
egg Ik IS luc to It emul ill i f rm in 1 to the fvcl 
that It IS V c mpl x mixtur of fats in 1 Iijkh )s hich 
IS r tarn 1 obnginthe tomachtlati crementsof 
it re b mg I charge I into the lu 1 imm for o r 
6h UTS ivc-vta) thus leeping tl gilllljl! ru Icr 
stimulation (or a on 1 ienblc p > t luri j, v hich 
time It is u uadv cmptie 1 of all ts fl I o tents 
alth ugh rcfillinf, and re cmf is ng mas al o oe u 

In the tour e of this stud} ni in> new f lels 
about the human gall bladder h ive appcircd 
Iirst the lischirgcof bilefromlhtgtnblid 
dens intermittent in chancier the first con 
traction ph isc being the most import int one 
Apparently too there is a sex difference m the 
cvacuationof tlusorgan thefenvvIcgiUblad 


tier btin„ somewhat smaller but dischargm 
(after egg volk) than thit of the male 
(8} Thus m 12 joung women the quickest 
time in which the gall bladder discharged i 
cubic inch of bile avenged less than 0 mm 
utes whereas in 12 \oung men an average of 
32 minutes was required with the conse 
qucncc lint as much bile was discharged bv 
the female gall blaildcr in the first half hour 
ifter i meal as 1)> the male gall bladder in the 
lir t 45 minutes In attempting to anaf}2e 
the e indnicJuil and ex differences it was 
found 111 it the initial acidit} of the stomach 
tlieritt It wliicii the stomach emptied or the 
length of time required for 1 meal to pass 
through thcmtestmal tract d/d not affect the 
rite of empt)ing of the oall bladder (9) 

( hronie eon tipition and menstruation were 
also found to be without demonstrable effect 

One of the mo t sirikin^ features however 
is the vtr) short I Uent period of contrictiori — 
u u ilH It s than 2 minutes after the ingestion 
of e^ volk and cream— almost simultane 
ou Iv with the pas i^c of food from the stem 
aehdigs and^j Since the pre cnee of We 
m fill (luodenum 1 known to iniliafe the flow 
I f pinereitic juice fMellanb} Iv}) its dis 
thirge from the gall bladder at the very be 
ginniOp, of a meai has therefore a double 
si^mtaanee 

\ I re uli of these new observ ations it has 
bee ime clt ir that the human gall bladder is 
dt lentil 10 empt} thebulkofitseoncentrated 
Irtle duniv" (he tirst hourofclige tion and that 
It eompktt Its work as a rule before the 
scertticm el bile from the J/v r reachc its 
m ixinium tlou t and 4 hours after a meal ( 6 ) 
Ihcre IS provided therefore an integrating 
nicchuiismbj means of which the intestine is 
ui>pUtil with an almost continuous flow of 
bile from (he moment Ihvt food eaters the 
iliiotknum until the time when the last of the 
{oomI leaves the stomach 

In spite of these /acts however there are 
sUll investigators who claim tint the lessen 
mg invount of bile m the gall bladder after 
meal is due to the concentration of bile mth 
in tint vistus In refutation of this it is 
merely necessary to point to the speed with 
v>hich the volume of the human gall bladder 
may be reduced-^ 3 patients for instance 
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haMng di'^clnrgcd 1^3 cubic inches, of bile m 
the first 1$ minutes of 1 mtal (eg I ig ,) 
Furthermore m fiNorablc cises. the presence 
of iodized bile in the c\stic duct (Pig loH) 
ma\ be obacr\ed in burn'll! cholcc\ stogrims 

6) If this be not suflicient skeptic'll 
re'idcrs should cmplos W hit'ikcr s method of 
filling the g'lll bhddcr of in e\pcnment il 
anim'il Mith iodized oil 'ind w itch the e\p\il 
Sion of oil under the fluoroscope (^6) 

INTKINSIC M:RSUS r\Tl INSIC 1-01 (rs 
NotMithst'inding this behted restor'ition of 
the gall bhddcr to 'i position of importance 
nian\ in\cstigators arc unwilling to admit 
that bladder bile is expelled b\ the contractile 
force of the tunica musculans I lie substi 
tutes which have been offered arc numerous 
including respirator\ and ultra abdominal 
pressures the swelling of the li\cr iluring 
xasodilation the pumping action of intestinal 
peristalsis the recoil of the elastic w ill of the 
distended gall bladder and the flushing action 
of the hepatic bile as it enters and leaxes the 
cxsticonhcc Verj reccntl> it his been pro 
posed that the matter he com()romise<l b\ 
tnereh adding the action of the gall bladder 
musculature to all the«c other factors none of 
them being emphasized abo\ c the others (19) 
But as matters now stand it has been re 
peatedl) shown b) scxcral inxcstigalors that 
expulsion of bile from the gall bladder can be 
induced c\pcrimcntall> when all these forces 
except the muscle tunic haxc been eliminated 
Itwouldseem therefore that thosewho ad\o 
cate the considerable potcncx of anx of these 
extrinsic forces arc now in the same position as 
those inxestigators x\ ho formcrlx maintaincil 
on insufficient exidcnce that the gall bhddcr 
musculature x\ as the effcctix e agent — namclj 
are called upon to demonstrate that the forces 
■vxhich thc> adxocatc can promptl> discharge 
anj considerable amount of bile xxilhout the 
aid of an> other agenej 

With this introductory statement it is now 
appropriate to consider the accumulated exi 
dence upon which is based the assertion that 
the muscle tunic alone is sufficient to empty 
the gall bladder 

I Amount of muscle in gall bladder 'b,all 
fhere is sufficient smooth muscle in the wall 



1 I s 1 j I h 1 t nm illu t I \ r\ n| id 
m| t in lam ill 1 ni il e dl 1 1 I it iLa CHS) 
I mi ut aft T \ Ik ml r n him 164 ubi 

fit II t r /{ 4 n I ut I t r lum 1 ul 1 

t ntim I r 

01 tlic gill l)lii!(lcr lo c\pd till lijle In the 
Inliiri M Ilk of tilt lit for inst into then is. 
IS nidc 1 tunic i miiscul ins i in the small in 
tistint of th It imm il - although the fibers m 
the litlir orgin irt piclvtcl much thicker 
litfort Me It inicd to induce emptjing of the 
gall bliddirln the use of ippropnato foods 
estim itc of the thiekne s of the muscle tunic 
were made from sections of distended aesicles 
and otniouslj ifforded inadequate meins of 
comptrison Thus Hendneksons studies on 
the muscul iture ol the bilian tract ha\ c been 
quoted bv those who were not familiar with 
the histolog> of this region to pro\ e that there 
IS onl> a small amount of smooth muscle in the 
gall bl iddtr of the do„ ( 1 1 ) But he prepared 
his specimens lij injecting a maccritmg mic 
lure into the common bile duct until the 
walls of the gall bladder were distended In 
Iigurc jli a section through a contracted 
\ csieic ot a dog is show n w Inch demonstrates 
the substantial thickness of the smooth mus 
cic tissue in this species But eeen in full> 
distended i csiclcs there can be no question as 
to the amount of muscle (Fig 6) 

a FInstologtcal studies of the lumca mus 
cularts The muscle tunic of the gall bladder 
exhibits all the common physiological charac 
tenstics of smooth muscle including the 
power of spontaneous rhythmic contraction 
Since the classic experiments of Doyen in 
1803 physiologists ha\e repeatedly demon 
strated rhythmic pressure changes within the 
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gall bJaddcr nluch can bt Tltnbulcd to one 
source onl) thcacta/U o/ (he tun/ci mubcu 
Ians Btf^tnning KitJi I)o\en gnp/uc rcconls 
of thcbc contnciions ln\c been obtained b) 
introducing balloons attached to a arious kind 
of manometers the g dl bl iddcr being either 
in si£« or separated from the h\cr or c\en 
remoaed from the bod> Jlicsc studiii have 
been supplemented b> c\pcnmcnts testing the 


action of drugs upon strips of gall bladder 
muscle isolitcd in ph> siologjcal salt solution 
In most of the cases in which it « as obseraed 
IK st(u cafe was taken to prevent contact 
with adjacent aiscera and to eliminate rtapira 
torj pressures Using such methods in do^s 
Bambndge and Dale (i) established the rate 
of contraction as i to 3 undulations per mm 
ute Okada fji) found it to be from 2 to 5 pet 
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1 1 3 Two contraction cur\es made from the same 
individual (Case N U H ) lUustratm;, the prcci ion vith 
which the human call bladder r spon I to a meal of ej,k 
>olk, and cr am The curve at the left vas recon truclcd 
from \ rav s made ith the patient I> me continuou 1> 
upon a table The one at the right was made i months 
later with the table rotated to a vertical plane and with the 
patient continuou 1> in an upright po ition lor original 
\ raj s e J i^ure 7 In other r peets the conditions i cre 
constant Apparently gravity doc not alTcct the rale of 
emptying Incidentally this senes represents the fastest 
emptying time recorded in any young man Ordinates 
r present cubic inches of bile ab ci a time in minutes 
after a meal of s ei,g j oiks and a half pint of cream periods 
(m contraction curv ) succes ivc \ rays Tor data on 
rate of emi tyiHo of tomach and intestine m this mdivid 
ual sec Figure i (\ li B ) bibliography 9 

minute but noted thit the rhj thmic 'icti\il> 
was much more marked following a meal of 
horse meat In the most recent studj that 
of Taj lor and Wilson (35) the rate was placed 
at from to 6 contractions a minute 1 c 
omewhat faster than that of the stomach 
These authors brought out the further inter 
esting facts that the gall bladder rh>thm was 
•verj sensitive to such conditions as chilling 
anxsthesia and manipulation of either the 
organ itself or the duodenum but that intra 
venous injections of adrenalin greatlj in 
creased the amplitude of the contractions 
Phis latter observ ation is v erj significant and 
IS in accord with the writers discovcrj that 
intravenous injection of adrenalin causes more 
pronounced momentary expulsion of iodized oil 
from the gall bladder than that of any other 
drug — the contraction being visible to the 
naked t>e m animals with the body cavity 
opened under local anesthesia 



Fig 4 Scl ctcl cliol cj to„rams of a voun" womin 
(Ca \ 11 II) I owm^ cl angc in shap of gill bladder 
aflcr a meal of eg yolk an I cream I ati nt \ raytd in 
upright position continuously for cvcral hours after 
alin« 1 2 minute aftercaling volume 3O cubiccenti 
m icr Note sa ging shape an 1 gr atcr concentration of 
dyt inbodv and fun iu B i ; mmutts later volume 165 
cubic centimcUrs Note more uniform den ity and shape 
of gall bladder at 15 minutes after calm" \1 0 note the 
rapid rale at which jl empties against gravity 


3 Changes tn shape folio <.ing meals A 
third line of evidence is the change in shape 
which the gall bladder undergoes following 
meals — a change which can be interpreted as 
due onl> to contraction This has been dem 
onstrated both m the human body and m am 
mals In \ ra>s of the human gall bladder 
the first significant change usuall> appears in 
the fundus (Figs 2 and 4 see also earlier 
papers 5) Previous to a meal the pear 
shaped sack appears relaxed as if sagging 
under the weight of the iodized bile But often 
within 2 minutes after a meal the fundus nar 
rows as if the bile were being lifted bj com 
pression from the bottom Sometimes thi*; is 
sufficient to reverse the shape of the organ — 
the fundus becoming narrower than the bod) 


The writer cannot advocate strongly enough the 
importance of X raying patients after meals as well 
ns before as a routine procedure in roentgenological 
departments The simplest method would be to 
have pictures made every 5 minutes during the first 
half hour after the patient drinks a pint of milk 
This diet would not completely empty the gall bUd 
der but would cause the first and most important 
phase of contraction when the gall bladder delivers 
over half of its contents (6) There are several rca 
sons for adopting this procedure first to test the 
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c ntra t n nfc cc i\ I I ir ik purpo c of m 
ttrj r linR th n rmil li f t I eh c lUMJcr ul 
ehtri 1 I nui f i { tut. rn rmiliic ml 
a Ih I I t Dante fa tine (hi riIJ l»Ji M r s 

u u II ih 1 1 lit 1 1 } c uJ (pct t 1 tott I n b\ 
ur lint, ir^in S nn contncti ^ ct m 
« I I il I V( c/Ji / i( r i I Of an Men { ( 
t ij I ft n ri nliriR th n cl an I cn tie 
luit I >, lOI 

In iiiimil ilu inmruiiun of the 
iltrhi him tuilit.<ll\ i \ of mithoil 
W /)!( ik( r working c »ti» amf titiplovinj, 
hi \\i\ I kIi/ciI oil niitlod ht puhli lud 
\ rn uIikIi ‘.liini loii'^triitions in iht neck 
1*0 h and fiindii of the ^.d! hladdtr following 
a mt d f ij.i, Milk fl 1^ S md t>) He d o 
oh ir\tdf?K tiliingt likin}, jdut under the 
Huorosiopc ( d ) mil xnn h-winj, 

optiu I ilu Ij xh ci\it> of till >,uinv'i piK 
under lull in i the n oh tr^ed the f,*!!! 
I)h(]<ltr lor ‘iixird Iimir ih it dmiini&hcil m 

lo/umc ifdr i mt it of ikK Ibt) note<l 
tint at (ir I thtrt utrt sotnl cintirsof con 
traction which induced i ' irict\ of patterns 
hut thit liter these independent arcisgndu 
illv mtrKtil te efTict the reduction of the 
whole Off, in ( r) Suh t(jutn(l> they fountl 


that stimulation uith an induction current 
produttd marked eontraclion of the gall 
bliddirt ii 

4 Crt/irii fr/‘crnnc«li -Ictual expulsion of 
(he content of the pdf bladder m re pon e to 
mooth mu cledru^, adrtndin and food have 
hteii retordid under eapenmental eonrUtions 
wliuh rule out the ution of evtrjn>jc fones* 
\IcMa ter ind Elm in 1271 for instance ex 
elude 1 the t factors b\ means ef an ingenious 
sa tim of triple intubation y eparate tubes 
htin^ in t died m one animal— the Jirst in the 
cvbtic duet the second in the upper part of 
the common duct and the third m (he lewer 
pirt of the choltdochub After feeding the 
ammal thev were thu able to record imu) 
tdueousU the flow of bile from the gall bhd 
dcr into a manometer the amount of bile 
secrcUelbs Ihclner and the re istanct to the 
pas age of bite o/Tered b) the intestinal wall 
\n important feature of tbur work was the 
fact that the c tubes wire in tailed at least 10 
da) s before the experiment (he tubes being 0 
toniicctcd duriUf, this interval thit no di 
turbance of function resulted frrm th opera 
(ion I he (log nerc then trained to co 
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1 iR 6 I hotomicro''raphs illustralmg thickncssof mu c!c la>er T V in full> di 
tended gall bladders ! from a 0 months old child (b> courles> of Dr Ilnlptrt; 
b from an adult cat ( 1 and B same magnification) 


operate and were in normal condition at the 
time of the experiment Under such faxorablc 
conditions these inxestigitors were able to 
demonstrate the sequence of e\ents following 
the ingestion of food The> found that im 
mediatel> after citing there was an abrupt 
increase in pressure within the gall bladder 
(100 to 125 millimeters of bile) and simul 
taneousl> a relaxation at the duodenal onficc 
of the common duct In an acetssorj cxperi 
ment on the same animal they measured the 
amount of bile emerging from the intubated 
gall bladder instead of recording the pre<isurc 
changes bj a manometer In contrast to the 
abrupt emergence of bile from the gall blad 
der there was no immediate increase in the 
flow of bile from the li\er and when it did 
begin it was gradual Since Kelling had 
shown that joo grams of food could be eaten 
bj a dog without increasing thcintra abdomi 
nal pressure owing to a compensator) relaxa 
tion of the abdominal muscles intra abdomi 
nal pressure was not a factor in the expulsion 


of bile from tlie gall bladder Nor could it be 
attnbuted to the flushing action of hepatic 
bile nor to the sucking action of peristalsis 
since the manometer tube was connected to 
the c>st!c duct onlv The conditions of the 
experiment therefore permit but one con 
elusion namelj that the bile was expelled 
from the gall bladder bj the action of its mus 
cular tunic m response to the ingestion of 
food 

Balloon experiments with the gall bladder of the 
dog have been a favorite pastime of phjsiologists 
and surgeons up to the present writing Many who 
have restricted their observations to manometer 
readings have inferred that the pressure changes 
induced b> the admitted contraction of the gall 
bladder around the balloon were not sufficientl> 
great to expel the bile But thev ha\ e not taken into 
consideration the damaging effect of all forms of 
general anxsthesia upon gall bladder action nor the 
quantitative difference which quite likely distin 
guishes the contraction m the dog from other species 
such as man in which the whole viscus has been 
known to empty in 15 minutes (Hg i) In the 
opinion of the writer the work of McMaster and 
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I Imm on 1 r tan 1 ut nl i \c 11 nhtrs m the 
ingcnuitN fihctxunm t intU u] iitUofU 
c n I ti n un Ur hicli th 1 u ere ti te i ml in 
the het that lhe\ oi sc i the act nl c pul i n of 
bile n I r he I n t mcreh upon pre utc change 

'umihrcanclu loni were rcachcdb) Flipeins 
anti Mann (21) in 1 careful m\tbiipauon 
tmploMn^j omtwhittliiTtrtntmttboiK Iii\ 
inp trunid du^ to lie on the openimi, tnblt 
quiLllv for t\trd hour tht,\ opened the 
abdonnnal ca\it\ under local am the la and 
ob trvcfl the cmptMni, of the gall bhdtkr 
under conditions in which ettn factor but 
tht action of the mu clc tunic hid been c\ 
eluded Ibe sucking action of peristal is was 
clmiimtcd b> in trlin^, i rubber catheter into 
the common bile duct so lint bile flowctl into 
a manometer mil not into the duoticnum \n\ 
flushing of the gall bl iddcr pi b\ the 
httr bile ms proented b> iymg all the 
hepatic ducts 

lliy^ins and Mann al o di&prosed the 
efricac> of respirator) pressures b> ingeniousl) 
demonstrating the cmpt>ing of the gall bhd 
<ler in aertebrates ssliich breathe b) giH*, and 
not b> the rh> thmic action of the diaphragm 
I Itciing to work with the gar pike anaiicicnt 

irmorcd fish of the Mississippi Basin they 
fed these animals with egg >oIk kept them 


quiet and at nccropss found the gall bladder 
colhp cd Obviouslv the gall bladder of 
thee bshes were not emptied bv external 
pre surcs To these same authors al o be 
longs the credit of establishing the contractil 
it) of the gail bladder m the guinea pig (see 
recent summar\ of the ph>biolo„j of the ex 
trahcpatic bdiara S)stcm)n this animal aj) 
\!)out the same time that these two groups 
of mxcsligators were reaching independent 
but imilar conclu ions about the empt\ in<» of 
the gall bladder m dog and guinea pigs 
Whitaker (^6) and the writer (5) were accu 
mulaling data which seemed to show that the 
gall bladder of cats al o emptied ba Mttue of 
the contractile force ot its muscular tunic 
lor it was found that marked expul ion of 
iodized oil could be induced bj the intravenous 
injection of smooth muscle drugs In addi 
lion Whitaker showed that a barium meal 
mixc<l with egg \olk could be moved through 
the whole intestinal tract bv peristal is with 
out causing the discharge of a single drop of 
bile from the gall bladder (senes 3 i c ) — a 
circumstance which could not have occurred 
if Ilurget s thcor) of the 'sucking action of 
pcnstalsi fio) had been correct Recent!) 
the writer has confirmed this on a human case 
On the positive si^Whitakcr showed that 
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Fir 8 \ raj's of an crpcnmcntal animal (Cat 1) in cavitj B 4^j hours after operation Gall bladder not jet 
which the gall bladder was filed with lipiodol and the bile emptied notwithstanding the fact that the bile duct has 

duct etcred 0 that lodiacd oil was leakin'* out into the beensc\crcd C minutes after meal of egg jolk Note 
bodj caMtj at the time the abdominal wall a sutured bile m cj tic duct 
A i hours after the operation Note iodized oil in the bod> 



Fig g Erpenment similar to that hown m Fi-Tire 8 emptied little if aoj during this tune C 40 minutes after 
erceptiDj, that a funnel was placed in the e\cte<J end of egg jolk Note con triction m the fundus of the gall blad 
the common duct to insure free etil of bile into the bodj der and continuous column of oil from the fundus to the 
cavity (Cat K) A One half hour after operation B end of the common duct showm„ re pon e to food in spite 
3/i hours after operation Iodized oil stuck m the com of the fact that the connection of the gall bladder with the 
mon duct is the same as that seen in 1 Gall bladder has duodenum has been mterrupted (cf figures reference 9) 

hen the all of the gall bladder j\ as damaged turc The first of these (5) consisted in filling 
b> squeezing it jjith clamps the viscus failed the gall bladder j\ith iodized oil and then tj 
to empt) in proportion to the amount of in mg the common duct just belojv the entrance 
jur> Ob\iousl> the action of intra abdomi of the c> stic duct Since se\eral hepatic ducts 
nal pressure upon the gall bladder uould not opened below the point of ligation the animals 
ha\e been interfered with b> this procedure did not become jaundiced But tying the 
And wnthin a few months Spurbng and \\Tjit duct eliminated the effect of intestinal pen 
aker (33) have shown that patients who were stalsis and sphincter action Also since no bile 
subjected to operations for drainage of the could escape from the gall bladder into the 
gallbladder (merel> choIec>stostom>) never intestine man> evpenments could be tried 
recovered the abilit> to empt> the gall blad on the same animal (starting with the gall 
der — the inference being that the muscle bladder in the same state of distention) thus 
tumc was permanently impaired permitting a comparative study of different 

Continmng the work on cats the author reagents The day after the operation when 
sought to eliminate by two methods every the cats were in good condition purnng and 
factor but that of the gall bladder muscula movang about the gall bladder was \ rayed 
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form of stimulation «as rtouirM 
Uhcn that was applied the gall bLdder r? 
sponde<l (Figs 8 and 9) 

The suggestion tna be advan cd h\ tho e -.hn 
arc finnlnr n.th the re ent ,ork of Luetkeas ( ,) 
that the failure of the gall bla I ler to emptv m tL ^ 
animals after the luct 1 e\ercd is due to a spastir 
contraction of the neck f the organ mdu ei Z 
ofentivc hock fhi pre opposes a spec al thick 
cning f the circular mo c)e to lorm the so cal?ed 
c Hume sficu sphincter But lonj, tu final sec 
tJon of thi cat g ]J Ha ider ma Je «ith thi pu p se 
in I 1 h \ no me ea cofthickne s m the circular 
mu cie of this r gi n \1 0 D Ilalpert i 1 rm ine 
that th amc i t uc of the human gall blad le 
n f that If a thing th mu cic f thi region , 


No tlnnki in shipt occurred bifort iht ix 
tfion fhitmfrt iMomiinl 

or re pintor\ pre urt ortlitiifi m in iht 
^illljladdcr will were unihli. to rust iht 
toliirrtfi of htit \ it di/t 1 ml /luf » oon 1 
food w I k,i\tn tlu ^ill hliltUr tlon^iltd 
u t vtmn^ Ih column of lit i\ \ 01) for 4 hour 
It w ii> li o found thil {.in irndhon f uth 
V \ \ uvUitt. I lie shi\m^ iht uumtl ) 
or protein hotk (tiusttl In hi »<) inn fu 
ion ! i! o produced i ttm{)>r ir\ th IV iiion 
I diJinlrntnu} in/itfi n 0/ mooihmu i)t 
druk vtirtodin the Itiitr t tu ing 

marked expul ion of the nl into the u lie 
iluil V un I iht ctrttiriprt urt j/ifitJmr 
In a recent erte of cxpcnnunls ihe ime 
re ull Were sought hs mother nulliod \t 
the limt that the gill bladder «/ the t if «a 
Jilltd Willi jotli/ctl ml the e inimm duel wis 
uiher atxtrtd or ht open jr 1 1 innuh iniro 
duced that the tonleiil o( the gall Widdtr 
could empt> fretl\ into the ptnlontd c\\it\ 
J{\ thui) tnlerruptink the lommon duet m\ 
possible pumping iclion of inlt fin il i>cris( d 
SIS was preientcil In c-tzh ni-c before the 
bodx i iMts was ewed up it w li- 1 cvitwn 4 
th it blit ind jodi/cd ml (Hindi hatl just been 
injected into the fundu of the gill bladder) 
were leaking out of the incision in the eomnioti 
du t Hut in no instance did the gall bladder 
emptj thedaj of tlieopcrition iswoUdhave 
been the ca e if elastic tissue or intr i d«lmni 
nal pressure or the sluicing letion of the ht 
jiatic bile bad been clTectix e L icb time some 


Iht writer has placed ton idcrablecmphaijs 
on this cap leitj uf the g ill bladder to respond 
to food sfimul ition when its connection with 
tht duodenum has been seitrcd on accounf 
of the ptr 1 tent effort of ertun in\estiga 
tors to txpf tin the di th irgt of bladder bile as 
line prim inlv to iht opening of the sphincter 
at the outlet of tht common bile duct or to 
the mtth imt tl action of mte tinal penstal 5 
Hiir^et (i j) JjJi. t\t;j ilinbutcd the empf\j/i 
ot the gill bl uidtr to lowered tonus of the 
<fu<Mftnum eiu td b\ the pro tncc. of fat m 
Ihit porlt>n )f Iht, mte lire ^et hasjn 
ihtrtbv tailed attenti m fo the Its entd efTec 
iutrit >i the intc tinil mu tie after a fat 
mill ht nutrfheJe retains mtesunil ptn 
St d t i5> the thief oacuating mtehani m ot 
Iht gall bfufdcr f qii ilh illomt ilh tho c 
iihj hist ought to rmnimize the action of 
tilt g ill b! ul ler museulature }n\ e bttn mo t 
IT) 1 lent an densmg the exi tence of i phinc 
itraf tht tnd of flu tommondutt Ifbothof 
the e contention were true the remarkable 
prtti ion with which the human bladder 
re poni to fhe ingc lion of food (Iig ) 
would beuturh me ph able Tortunatelv it 
nit nects arj to accept cither hapothesis 
Ilithin a few months M vnn and Higgms ( c>) 
hate demonstrited a sphincter action of that 
portion of the common efuct in the dog w hich 
lies some distanee behind the papilla ihtrebj 
nwlUfxiwg; the conclusions of tho e m csti 
kitor who ha\e sought to establish the fict 
tint the hllmg and emptjing of the gill bhd 
dcr were controlled b\ the intestinal mus 
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culature after the sphincter papillx had been 
remo\ ed 

In conclusion therefore it seems reason 
able to assume that in the cat dog guinea 
pig and man bile is expelled pnmanh b> the 
contractile force of the muscle tunic of the 
gall bladder With this fact asi>urcd the im 
mediate problem of the future is to lind that 
mechanism bj means of which the gall blad 
der musculature itself is actnated and how 
the flow of bile from the common duct is reg 
ulated 

SL'rPLrMEST\R% NoTL — Since thi 'irlicle wiS sul 
milted evcral imiotant contribution to thi ul j ct 
have appeared in the literature Chifamon^th ei the 
convincing demonstration 1 > Iv> (Froc Soc I xp Ihol 1 
Med IQJ Nov ) that evacuation of the gall blad 1 r 

in the dog maj be ccur d 1 v intra tnous injection of a 
highl> puril ed secretin I his seems to c tibli li th fact 
that after food contraction of the gall bhdd r 1 u lam d 
b> a humoral mcchani m originating in the muco a of Ih 
small intestin 

llIIUIOGR\in\ 

X Baindrioce r \ andDvLt H If The tontractil 
mcchani m of the gall blaid r an I it extrin it 
nervous, control J Ph) 1 1 lOO -06 m ijH 
3 UoLDYREFP W N I)i non Ji cli \rl ildis\cr 
dauung apparats bci I ertm ^^agcn l)i trta 
tion St 1 ter burg 1994 al o I gebn d I h> lol 
191X ai 1S2 

3 Bo\pls I \ Th gall blad ler in the cat its dt 

vclopment its functional p nodi itj and it ana 
tomical variation as recorded m 2500 specimens 
Anat Rec 1933 \i\ 3S8 (tublislud m full 

\nat Rec 19 $ xx\ 333-364 \m J \nat 19 6 
xxavui 17 -333 

4 Idem The effect of natural food on the di tention of 

the gall bladder with a note on the change in pal 
tern of the muco a as it pa st from distention t 
coUap e Anat Rec 1925 \x\ 333 

5 Idem A stud> of the behavi ur of the human gall 

bladder in re pon t to the ingestion of food together 
V ith some observation on ih mecham m of the 
expulsion of bile m experimental animal Anat 
Rec 1926 \.xxiii 201 

6 Idem Behav lor of human gall bbd ler dunn^ fasting 

etc Proc Soc Exp Biol &, Med 19 6 xxiv 157 

7 Idem The accessorj gall bladder an embrjological 

and comparative stud> of aberrant biliar> \e icles 
occurring in man and the domestic mammal Am 
J Anat 1926 xxxviii 177 

8 Idem Sex differences m the contraction rate of the 

human gall bladder Proc Soc Lxp Biol &, Med 
19 7 XXIV 353 

9 Idem Conditions affecting the emptyin time of the 

human gall bladder Proc Soc h p Biol &. Med 
1927 XXIV 8 7 

to Burget G E The regulation of the flov of bile Am 
J Physiol 925 I XU 583 al o 192! L i< 130 
It Idem The role of the gall bladd r Proc Soc L p 
Biol &. Med 19 7 XXIV 583 
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of our knowledge J Am M AsS 1925 Lxx. v 1468 


13 CiliR.v\ M and Pvvfl I la contractiIit6 de la 
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Bk 2 189 I 4S0 

1 G\len I) nat facultat lib III Cap v 
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19 Idem The pr ent tatu of cholecystography anti 

r mark jn ll c mcchani m of the mj tyin„ of tlic 
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Fir 1 \ ra> of Ca e : showiriR left catheter m renal 
pelvis and riRht catheter obstructed at aero iliac >nchon 
ilro IS No shadow sc n which would uj,RC t a calculus 


under the stress of carr> mg on 'll! the c\crc 
tor> function the sole kulne) becomes thm 
aged whether b> nephriti« cilcultts or in 
fection Billouitz stresses the frcqutnc) of 
calculus formation in the solit'ir> kidne\ uhilc 
the combined statistics of Ballowilz Moore 
and Anders indicate that a grciter than the 
normal percentage among subjects, of congcni 
tal single kidnej die of kidnc) complaints 
Anders also found that in 4 per cent of the 
cases in his series the single kidncj showed 
advanced lesions of chronic nephritis 

Throughout this discussion we have used 
the term aplasia to mean incomplete dev el 
opment This we believe would also include 
both the absent and the rudimcntar> kidne> 
The chfferentiation being only a matter of 
degree 

The cases we have to report are as follows 

Cash I Jfrs P L 19 Case No 591 4 She 
was admitted to the hospital July 16 10 6 sufTeimg 
from paimn the right lumbar region of 4 days dura 
tion The attack had commenced with aching pam 
in the right lower quadrant of the abdomen followed 
shortly by similar pain in the right lumbar region 



1 ig ‘M:hematic d awing showing nodules of rudimen 
tar) renal t sue m right kidney region of Case Nodules 
onnccu I b> hi rous band Lower portion of ureter 
pal nt to sacroiliac ssnchondrosis Upper portion not 
found at op ration 

and more acute attacks radiating down the right leg 
The following day the patient developed fever and 
chill and a frequency by da\ cverv half hour 
voiding small quantities and with marked burning 
of unnation She gave a history of right sided pain 
with fever and chills during her first pregnancy 3 
years previously but had no such symptoms during 
the second bhc was admitted to the hospital on the 
dav following the onset of her sv mptoms and on ev 
amination appeared to be in marked pain with frc 
quent rigors and a temperature of 103 degrees 
There was marked tenderness m the right costo 
lumbar angle also over the whole right side of the 
abdomen The right kidney was easily palpable 
enlarged hrm and tender The left kidney was not 
palpable nor tender There was no abnormality of 
the cTternal gemtalia The urine was cloudy straw 
colored 1010 specific gravitv and acid in reaction 
albumin+ sugar o Microscopically therewerepres 
ent epithelial cells motile bacilli pus++ but no 
red blood cells or casts 

One cubic centimeter of phenol ulphonephthalein 
intramuscularlv gave hrst hour 10 per cent second 
hour 25 per cent total 35 per cent 

On cystoscopy the bladder mucosa was found to be 
slightlv inflamed The right ureteral orifice was 
normal m position and appearance but the left was not 
made out The right ureter was catfietenzed to the 
renal pelvis and a specimen was obtained which 
showed microscopically epithelial cells pus + 4 ' 
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cath I r If th nj.lit int r h I il l j f thi 
calht{r-i(th I | ftit HirHurfir rJclr S 
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lie n hi n r m n 1 un h fnt I iih a tern 

ptraluff. r nj.jn;, 1 t i n loj a 1 o } s He 
i II I \ 1 J f p ul Ijon an I ji j hr J m ^ i 
1 h.t( rmc I It n U I tJun th l i) ki In \ » 

aj r innf I ! ul I tl f » n mjl k Si s 
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I 1 11 0 1 crctnl 

slu \ a r ImiU 1 1 montl ht r till ir ul1 I 
vtli j in nth nkl t il somet ulfOr o\ rlh 
1 la 111 r ml a fr 1 1 n 1 1 da l t t n o n ht 

once ICC ntfini 11% ( uttiitii, uru 'll 
On examin lion tli tim th re ( n I rne 
in the ng! i CO tf loml t u ftlicnghik ? ' 

las cntuRil I rm an! Icr kr There- 1 J.H 
ten Icrnc il ng th coN.rscof(lc rkhturct ran) 
o\cr the) la 1 Icr Ihcumcia cj ir tra 1 c 1< ) 

joto sjccitc pra »t\ a il a fiinl trac ofaJbwnnn 
i as pre ent hut no URir 'Ii r fopJca))» there 
ercsciltcrc 1 p ;s cl! nd omccf’th I "'I ** 

phenol ulph nephUnI in )c I i ul) num term 
twmu cularlv) cue Pr I hour ojerc ii cconi 
hffur oprcinl till o;crcenl z*'^ 

Thebb JurcifnlinRS cenormal I lowy 
, 5, ^.j'vni's per liter of 1 1 0 1 11 >luie 
ram j cr 100 cub c centim * « 
creatmm I Her ms icr 00 cut 

o/Wool k.N t sc i\ tthi lime ho 
^fx mix osa to be slightl) milamed and 



f > t pi "I StJi; 
H p b 1 1 ft tb l 
s had 


11 r ht «r tec 1 ) f c II [ ar 1 n rm I The 
lefiu tenl at ul 1 f t f fuu id In f ct there 
•n't! u a) n f th t ir n I Ige on (h t 
i Se ! h igl t u tt 1 1 r ihct r z d t the r t) 

Pel i a I ) ir ijb f r 1 t i i ntflin 

1 fi te fill J ell n J h t bl od r 11 

< ultuTc Ith p m igaicn cr th \ p lo 
V m lib 4 gbjc ntimel r ol 1 perc I lium 
1 Ilk oluti (I n the raht j 1 1 h la r 
I R U I e\ I I th nil 1 pa tl tilielloRe 

r »1 jKi 1 lipNvc rr ne m tt tl ml \e ills 
ipieirdf mtb i ht Itii rr utsbutnoe 
ail a 1 fr m m no t n f th 1 ft de of the 
U IJ ur th 

< sv r U U age ti admittdjul 10 

J Whe h e as aimitt f to th ho pit 1 ht; 
c npla n I of f qu nc htch he had offer d 
fr m f r tl I t veir ) r da p e 1 Iv h 

hi I an tti k f al Jkepijnojthe gbt lea d 
lilc f om th t time nh bdlunn onu mat 0 
IJeRi n) therlu I riofsimpt ms Xs child h 
h 1 utTci el (tom nfintilc paral sis al 0 scnl t 
f cr mumfs and ch^enp H general e^ 


'iminatio is n 
t)( the left leg andp^ 
nc The bl od i n 
1 aminat on of if 
CO toI« nbar tef 
abfc there 
side but none 
(end rne s c 


Tt Icom some atroph\ 
1th mu cle bclo the 
10 '^ 

1 ir \stemsho erf 
c f. d e)s ere not 
il t nde ness on (h 
fh e as 
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Ti s Schematic <lrn\ inR ho\inct\oc\ ts connect <| 
bj fl rou bnnil inCiti lx)\ or portion of ureter patent 
upper portion ab tnt 


and prostate were normal IIis urint was clear 
straw colored specific j,n\itj iojo ami some 
albumin was present but no sucar MtcroscojncalK 
there was pus bacilli motile epithelium and cal 
emm otalate crsstals 

His renal function b\ the phthalcm test intn 
muscularl) given was appirentlv normal first 
hour 33 per cent second hour 13 per cent total ,o 
IJlood Wassermann was negative No 
tubercle bacilli were demonstrated in the bladder 
urme on several examinations 
N raj of the kidncv and bladder region showed a 
smll round shadow opposite the fifth lumbar vcr 
tebra on the ri^ht sulc 

, I ‘^'^^scopj the bladder mucosa was found to 
e slightly inflamed 1 he ureteral orifices in normal 
pobition appeared slightU gaping The left ureter 
to renal pelvis and a specimen was 
fnr^*"i ureter could be tatheterized 

j distance and no specimen was 

specimen from the left kidnej 
'ed an occasion tl red and while blood cell and 
V.if,n cells and culture gave a growth of 

* , Communis \ rav with catheters m 
n catheter up in the renal 

riirn^^i "it the sacroiliac svn 

n)rr?i shadows were seen suggestive of 

onri prcviouslv noted shadow A sec 

,1 ^>stoscopj Confirmed these findings also 
fhf' injected iniravcnouslj appeared from 

■:1,1a ^ 5 minutes but none from the right 

smein i5mmutes (I ig i) 



1 1 ( 1 liotomicmgnpli of cction from cj t wall in 

Ca ^ Conncciivi ti uc prt lominat with Icr anil 
there ne t of pannllv and comj 1 tel dcvdopid t bul 
and glomcruh ^ vent of iht lui ul s contain civt Low 
power 


Ilic diagnosis was made of a probable closed 
tuberculous ksion of the right kidncv and oper ition 
was performed on \ugust 6 it) 3 On exposing thi 
right kulnev onlv a small mass of fat and librous 
tissue was found containing several small nodules 
of a firmtr ti‘‘siic \ttached to these were several 
smalt blood vessels \o ureter could be found The 
mass of tissue was removed from a small indefinite 
pedicle There was no other evidence of kulnev 
tissue (I ig ) 

Report of cvamimlion bv Dr augh of the 
1 athological Department was as follows Sped 
men consi ts of a mass of reddish tissue of rubberv 
consistence about 30 grams m weight \t one end 
IS a c\st with a smooth pale wall It is the size of a 
small walnut 

Sections of the tissue show it to be made up of an 
irregular mass of loosciv arranged fibrous connectiv e 
tissue containing numerous larger and smaller blood 
vessels There arc occasional peculiar duct like 
structures containing blue staining more or Ic s 
homogenous material and lined by small irregular 
cell having little resemblance to epithelium but 
probablj being atrophic degenerated and necrotic 
undifferentiated lining 

Ihe evst vv all consists of a w av v fibrous connectiv c 
tissue withoutcpithelnllining }Ij aline fusion of the 
fibrous connectiv e tissue is occasionally seen There 
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1 n <. li n c finiljmma r' hmiR loth u uc. 
1)1 n,nu 1 f U 1 f ki In \ (I Ik {) 

I hi ) nl ni i 1 j e M r ndi i i um n i i1 ut 

0 1 lit r (Kriti I 1 ut o n c \ r I Uh n 

111 rl fr m 0 m lli hi r h s fr c (r ni \mp 
t m Inl I in s irIiI an I l n).th i nl>l 

( k il ut ill rk t u uil if h III I I 
cur t>ti in n III nshi 1 1 ii hi jcnii 
I s » l Mr 1 ) I Ik < ^ -ilmm U h ji 

I 1 u n( I mink kI c i I in in tin kit I in hi I 

lu i a akini 1 h r fr m I q 4 I i f cii u Iv 
I ruu Ills ! \ til cMslim anliukht n i 

hi I Ulnar I 1 1 I 1 r slikl t I urninR 1 m 

I inn ] u inti n s} t k tin In tor of hi in^h I 

inattick f a ul j siliii 11 the rikU 1 1 4 ii 

I rciiog Ii a 1 I li I uiTir If mi hkl t IraBkins 

I n n th It I k f r th [ill 1 nth M ha I ic 

f 11 o \ ir f iki ik' inliicll Ones mina 

ti n hir k nir I c n liti n is n rm il IH > 1 1 r 

sure 11 JO o 

1 X m it n f the unniri 1 lim re ak 1 no 

CO (olumt ir tin krnc s 1 he ki Inis 1 1 t n t 

pilpil le an I th r 1 a no ten lern c the 
ki Inci n il nk the c ur t f ll ur lir Jh re 

1 no u| nj uhc li tmtun r tenierncx I be 

kinitil iTC n rmnl ilcrnilU mj bi nitnil 
cxamin It n 

llicunn 1\ 1 ll t i urine of 1 hirv stra c lo 
specifckn it> ojS rciclion ici 1 ti ilbu wti r 
sukar cf ithili I c 11 a feu hili hi )oil cell and a 
few motile I acilli \ tubercle bacilli were loiin 1 in 



th U 1 1 u nc \ rai of the k lnc\ and bladder 
r fii n re n Kiln f calcul 
One ubic t m ter of} hen 1 ulphonephth I 
K eiintr muscul rk 1 it perce t 1 xc eted 
in i hou 

11 b1 iu itrlnk cenorml Bl dura 
IS Km p r lit of U od bl od rci nitro e 

t 4 millik am j r 0 e bic centimet r of b! oi 

r itini) 1 ) mill K m |er oocubec limel r 

I I! I Iht H IU rman a negat ve 
\l c\ t c j i the I ! Ider muc 1 a n rmal 

I he ur t ral t c t 1 mat ipp ranee 

haje nl I iti i the right urcte \ is cathe 
t 12 I t th c 1 ll p I 1 an 1 i p c m \ oh 

tat t Ih I ft cath t b t ucl I in the 

I rurtrii ojem \s ibtainc 1 The 
rkht I cimci 1 1 1 h tn ol r 1 me 

i mail mk a ( «. I a I lut bl 1 c ll and om 

(plicii I cell \ n\ c im tio th the 

cath lir. nj iti n 1 i Ithe tkhl citl etc nthe 
ren 1 f l\i at the t p f th thi 1 lumba ert bra 
III I ft a t tl c icr In mcl lo butn 
sh lo ficilculu 1 s nflik •>' 

\ s c nl c\ I pc exm ill conlrmei 
thee tin 1 k \ u cl p\ 1 ftnm a ittempted 
n the 1 ft 1 but n had of i I le fluid \ a 
sen JnlRKarmi c injiit d inf i c ou !v ap 
jeireil from the ikht ik 4 m ut but 
ipp iced from the 1 ft si I ns mmutis The c 
dill n i IS thoiikht to be an dvan ed left renal 
lube culo i and oper I on \ a pc f im d 
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1 1 9 Section of nodule in Case 4 shoMOR a mairi'c 
of connective tis uc \ ith flallcncd epithelium bevcral 
glomeruli p esent overgrown b> fibrous tissue low 
power 


On opening the left loin we sav\ a small mass of 
ti sue in the kidnc) bed This consisted of several 
rounded c>st like bodies one the size of a plum the 
other much smaller No ureter could be made out 
The pedicle consisting of several small ve'vscls was 
ligated and the mass removed The two c>stic 
masses were connected bv fibrous tissue binds 
dig 5) 

Incision of the c> sts rev ealed a more or less viscid 
fluid dark amber m color about 15 cubic centimeters 
from the larger and 5 cubic centimeters from the 
smaller This fluid showed on examination to have 
approximatelj the same findings for urea etc as 
for blood Urea 360 gms per liter of fluid urea 
nitrogen :6 80 milligrams per 100 cubic centimeters 
of fluid creatinin r 59 milligrams per 100 cubic 
centimeters of fluid sugar 093 per cent 

Examination of the tissue removed showed an 
irregular dense fibrous tissue with areas of h>alinc 
fusion containing nests of poorl> dev eloped tubules 
Iff epithelium of which is swollen so that its 
differentiation is lost Ihc lumina arc filled with 
nj aline casts 

Glomeruli are rare and the capillanes m Bow man s 
capsule are disintegrating Sections of the c>sl wall 
show it to consist of a thin capsule of fibrous con 
ncctive tissue having an inner margin of flattened 
epithelial cells (Fig 6) 



1 1 to 1 hotomicrograph from aplastic ki lne> in Case s 
slio ang glomerulus and one tubule enclosed in connective 
ti sue < lomerulus has been invaded with connective 
( ssuc which has undergone h>alinc degeneration I umen 
of tubule contains an albuminous cast High pov cr 


Diagnosis aplasia of kidnev with multiple cjst 
formation of rudimentar> tubules 

I alicnt has much improved has gained 40 pounds 
in weight and has been free from s) mptoms since 
operation 

Casc 4 Mr D ^it G age 30 was admitted to 
the hospital on Maj 27 1926 complaining of anuria 
of 4 da>s duration He had been suffering from 
slight attacks of pam in both loins for the previous 
jears These attacks were accompanied b> some 
burning unnalion He had a slight attack of pam in 
the nght loin radiating down to the groin shortly 
before the onset of the anuria The historj apart 
from this was negative 

On admi sion the patient appeared m evident dis 
tress though there was no vomiting or nausea and 
no oedema of face hands or feet and mentally he 
was quite clear The tongue was coated and drv 
The e>e grounds were normal General examination 
was negative 

Blood pressure no /5 

Lxamination of the genito urinarv sv stem rev ealed 
no costolumbar tenderness The kidnc>s were not 
palpable though there was slight tenderness in 
the left lorn on bimanual palpation of that side No 
masses were palpable in the loins There was no 
tenderness along the course of either ureter and 
no suprapubic distention The penis was normal in 
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J \pl I 1 fj k i 

(mi < I f V 
n t 1 n ( t t H th r 

iit k In 1 f (f f 

in a f M kl m ml 1 u 1 m i 
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c nl rnnli n S li \ irctnl Ihc urc 

(hnnil\ ImttilS u U mU n iktcr I ut 
n ufin \ Itiiulfrmlh I In 11 r Ihccr 
turn iti I ( I M rc n rnul Ir I itc iKr hcluni 
j j)cirt I norm il t th nnmminw I n cf \ m f 
Ih ki In n i Hi n f rt>,i n li I n I h \% nm 
hi I \ 111 li \ ul I uKi, t nlculu 
I he bl 1 11 ii iin Imj. il Ihc hint tr H od 
urti 1 4 i,rjm \ rliltr fH I bl lurcamlr 
j,tn K ir rtiillt^nm ifcr loo cuHc ccnlimtlcr of 
H I 

H s tr jU I imH rniticalK h il lo ibc 

I in 1 trie b k r in I intri in u nlinc of lo 

|tr nt i,lut t Jh f llo inj; li he hnlnit 

oi ) 1 n i \ i \ si I 1 I hi I h Her \ \ m 

mtlri il 111 mu in rnnl Ih uriUral ©nice 
normal u r I ir n I f ilion Ihc ni,hl met r 

II t ill I r 1 ( r 1 li t n c of 1 Jul 4 emit 

mitt s hin I I nit ] tnicti ni met lie left 
ureter 1 til tc I 1 1 for ibout tntimtUr 
\sliin Itl n t I tr 1 ti n « 1 met \o sjkcj 
men <f urine icrt btiin 1 \ r >s tiV.cn Mtb 

caihct r I | ili n )o id Icth in tht r lilt e 

I III n minti ml I ut n hidoi s 1 ere iiecn 

sui.i,cst \ f talculi No clcirh iltlncl kilrev 

hill tr sttii Ihccist cojn \ is rep nUU 
the f II 1 in^ in 1 ul wiUi tht same rtRitwc results 
(life ) 



(Itilhc morning fMaiji he had still nol \o ded 
an uri c anJ it las s cn thil his cord lion \a 
critic tl He hi ! becon e nauseate i ird nas lomt 
in(. lit tlui 9 taken He ha 1 become ccOematous and 
la i! o some hit c\ano el anl d\ pnosic 4n 
0 )iraii)n \asiohcatel the list pos ible means of 
r litf as he hi t not voi k I f ir da\s 
In \ evv of the hi to \ of pain on both ide a d 
the II hi ten I n noted on the left side at et 
imuiation that si Ic \ a j ened hr t Ih blood 
urea it thi time ha I ruen to blood urea 0 6 
grams fcr I ler f Wool blood urea nitro cn qj oS 
Millignm I r 00 cubic ccntimele s if blood 
Ihc ojemnt' >f the left lo n rcvcalel the t ues 
mirk IK I mil ua No p rircnal tapsule la 
f ur I anil no ki int In the rcR on where the kid 
«tj I ul 1 be th rc a 1 stnll miss of fat and fi 
1 1 us tl ue ontiining e\enl rounded masse of 
t rnicr ti uc ‘'Cicnl small is el ci tered ihi 
t tmin^ 1 pc tide I rom (I mas also a fibrou 
crlrin I m rlt irl the bladder This mas 
oft Ut 1 remo cdflif, S) 

Ihc ripht lom \ as then opeud md 1 slg‘'t!) 
larg T thin n mal ki lnc\ fou d The surface ap 
pcirc I slightl prinular inrf wi a ihrler r d than 
\ usuatl cm Jhcpelvi ind ureter were mirkedl 
llatcf andlJcwiIl f the ureter muen thinned out 
\n 01 cninR as made at the urcteroj cKic junction 
in 1 1 lirsc Cl lantitj of clcir p 1 urine escaped \ 
bougie \ IS then pissid down iid nd m t iitn 
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obstruction in the pcUic portion of the ureter Thi 
^\as overcome ind n No i bouRtc vvns pissed to 
the bhdder \ tube v\ as then inserted in the opening 
in the pelvis for drainage 

His condition improved immcdiitclj upon the 
establishment of drainage \ large quantilv of 
unne drained from the loin for weeks when after 
the right ureter was dilated to No oI the patient 
voided and sev oral daj s later the w ound became dr\ 
The urine passed was pale and of a low specific 
gravitj looS loro There was some slight infection 
with colon bacillu following the operation The 
small specimen removed from the right side wa 
examined b> Dr T R \\ augh of the I alhological 
Laboralorv and hi report is as follows 

Specimen consi ts of some fat ti aut in which 
are a few filbert si?e<l masses of firmer tissue ^cc 
tionshowsirrcgularmasscsoffalccll conncclcdbv a 
loose fibrous stroma In some areas arc irregular 
tubular spaces lined bv a regular lajer of cuboidal 
epithelial cells These large pale cells appear of the 
embrjomc Ijpc the arrangement resembles the 
anlagc of convolutc<l renal tubuks There arc a! o 
tufts of cells resembling glomeruli containing red 
blood cell There is a dense fibrous tissue stroma 
surrounding these structures and numerous thick 
walled vessels are seen There i no related dclinitc 
kidney parcnchvma although metanophnlic bla 
toma with tubular and glomerular formations are 
found (Tig 9) 

Diagno i aplastic kicincv congenital maUormi 
tion of metanephro 

Patient was seen again m October 10 6 when he 
had gained in weight and strength Ifc wa free 
froms>mptoms but hi unne was still of low spccilic 
gravitj and there were scattered pus cells and colon 
bacilli m the urine IMood urea ,7^ grams per 
liter of blood blood urea nitrogen ^ milligrams 
per 100 cubic centimeters of blood 
When eh was seen again in Januarv ig hi 
urine still contained scattered pus and was of low 
specific gravit} The phcnolsulphoncphthalein out 
put was 20 per cent for 2 hours Blood urea 6O0 
grams per liter of blood blood urea nitrogen ?o 
mmigrams per 100 cubic centimeters of blo^ 
ihe rioht ureter casilv admitted a No death ler 
and there w as no hj dronephrosis 
CvsE 5 ^ rs I M age 40 was admitted to the 
hospital first in 1914 suffering from incontinence of 
Unne following a birth trauma which had occurred 
1913 She had complete incontinence of unne 
ler general examination was negative the blood 
pressure was 146 S8 

Cjsloscop> showed a small bladder containing 
about I ounce of thick creamj pus The mucosa was 
inilamed There was a large opening toward the 
f'Rht side on the floor communicating with the 
'agina 

ureteral orifice was normal This was 
aiheterized and normal urine was obtained No 
ught ureteral orifice could be demonstrated and 
nuigocarmine injected intravenouslv appeared from 


the left ureter but not from the right side nor 
from an> portion of the right side of the bladder \ 
plastic operation was performed This was success 
ful for some months but incontinence reappeared 

It was found on the next admi sion that a small 
fistula from the bladder communicated with the 
cervix and a hislcrcctom> was performed Lxami 
nation of the unne from the left kidnev showed at 
this time some evidence of infection She was ad 
nutted to the ho pital in 19 o suffering from fever 
chills and pain on llic left side and al 0 incontinence 
of urine \ small vesicovaginal fistula was present 

( vstoscopv and catheterization of the left ureter 
showed an infected hvdronephrosi \ raj with the 
catheter m place showed a marked kink in the lower 
Icit ureter with the catheter coikd downward 
toward the iliac crest evidcntlv a stricture which has 
re ulted from trauma at the time of the hvsterec 
tomv 

She again entered the hospital in iq 3 m urxmia 
ami died shorllv after admi sion 

I xamination showed a large distended pvonc 
phntic ac on the left ide with the lower portion 
of the ureter narrowc 1 and bound down in a mass of 
scartLsuc 1 \amin iti m of the right kidnev showed 
a small miss of kidnev ti sue about the size of 
an almond covered with a thick fibrous capsule 
The pelvis was small but the ureter ippeared about 
the norma! ize \bout ^ or 4 centimeters from the 
bladder it w is compktelv stenosed and became lost 
in a mass of car ti sue ibout the bladder ^ icro 
scopicallv the ki Inev appeared to be made up of a 
ma of fibrous ti uc with a few small blood vessel 
showing hv ilmc degeneration of their walls 
occa lonal tubule \ ilh lUttened epithelial lining 
iml a few glomeruli which had undergone inva ion 
bv fibrous tis ue were cen scattered throughout the 
lilirous ti sue of wlmh this was mamlv composed 
(I Ig 10) 

( vsc 6 L M b>\ age o\ tars was admitted to 
hospital Mav ^ i) 4 eoinplaining oi frequenev bv 
<la\ of live to SIX times and cloudj urine which had 
been noted bv parents for the past 3 jears He 
had al o suffered from enure is since childhood On 
examination he appeared to be well developed and 
nothing abnormal was noted His blood pressure 
was ro8 6^ The genito urinarv sv stem on examina 
lion show^ no costolumbar tenderness thckidnevs 
were not palpible There was no ureteral tenderness 
and no tenderne s n^r di tentionofthc bladder His 
u me was cloudv amber specific gravitv 100 acid 
albumin + no sugar ^ icroscopicallj it showed pus 
a few red blood cell and a few cocci No tubercle 
baalli were found in the bladder unne The phe 
nolphthalcin test i cubic centimeter given intra 
muscularlj showed hr t hour 30 per cent second 
hour per cent total 5 per cent N raj of the 
kidnev and bladder region did not show anj shadow 
suggestive of calculus Cvstoscopj showed a rather 
tight anterior urethra a No F iScvstoscope be 
ing u ed The bhdder w as svmmctrical Ihemuco a 
was slightlj inflamed I he right ureteral orifice 
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^\as normal Tht left ureteral onfict x as scarred 
and gapinR The left ureter ( ouJd not be cithcten/e i 
^Q^ma!unnc\ asohlamedfromthengbtside(I ig rr ) 

1 rom (he age of the boj an I the frt.quenc\ and 
condilJon of the ureteral orifice adugnossol prob 
■xWe tuViCTculou hiln \ x is mad and ope ation 
performed \t operation the left kidncv was foord 
to be small scarred with a shghllj b tended renal 
pelvis and a markedly dilated and tortuous ureter 
tiled V ith purulent mvtcrnl an 1 a jberot to the 
surroun ling tissues The ki Incv md urct r v ere re 
move I with diflicult> He kilit-v va a thirned 
out fil rous sac surmounting the Hue) pclvi and 
ureter ^ icroscopicallv it sho c I a thm \ all made 
up of fibrou c nn (ue (i sue a f small blood 
\ 5 cl in 1 the h>jlint remain of man> gtomcruii 
\fevtuful ere a! o noted ff ig i ) 

The patient male an uneventfu) rciovcra lie 
has inre gamed in \cight an 1 ap an Irom one at 
ta k of hamatiiria 0 manih later fr m the ul cr 
ation vloit the ktt urct rjl orifuc has been Iree 
from ssmj tom 

\nimhsi ofthocsixcn ts miphf proa c of 
inttrc t I rom tht. point of \Jtvv of sc'c the 
numbirs "irt etju il there btinfi three of tach 
fhctRc ire o lo at ii imJ 40 ) tin* 

I he left ki(lm\ w jnaolvtfl tn 4 out of (he 
f cists inrl the nffht jn 2 Uus iprtts with 
the m ijont\ of c i ts reported Out of a short 
cnc of iS CISC cflltctKl In ( ohistein the 
left side « IS insoKedin 1 1 thenght m ^ cists 
fhe symptom which comptllcvl these 
pitients to Ltk ulsjtc wtrt usuilJy oti (he 
suit of the ri m iininp kuinf > tUhough three of 
the t huf (fcimitt pun on the side of the 
ipl istu kujfics ind in C ISC the pam w is 
tonlinetl solely to tint suit I he freejutnex 
iiurnuih 111(1 p\un I were in ill but ont case 
<i’«e r<r inkcuon ol thi »o)}iary hihc} 

InCisef) the > mptoms were cudently due 
to infection of the lirfec distended ureter on 
the side of the ip! I'-ii 
In Cast 1 the oUliry Udney wis the scit 
of m icute p\ elonephritis ind there wis a 
hi tory of m Klick of pyclids ^ >cirs pre 
\iouslv during pregnancy 1 he kidney in the 
ciscwasibout twice normal si?e isshownbs 
\ ray ex iminition and it operation 
In CisL 2 the lemivmng kidney w is the 
seat of a low gr idc chronic pvehtis is shown 
by a few white ceils at cystoscopy and a posi 
tt\e culture of bacillus coli commum Tso 
enlirgement of this kidne\ was shown b> 

\ nv exirninalion 


AND OBbTITPICb 

In Case 3 the patient had sutfered iron 
attacks by p\ eliLis on se\ ural occasion The 
Udney shadow w is not shown to be enlarged 
by X ray examination 
In Ca e 4 there was a period of anuna of , 
days and at opentvon a slightly enlarged 
kidney with a dilated pdvis and ureter were 
found There wis i stricture of the urettr 
present in its lower third A similar case i\as 
reported b\ Eiscndrith sea era] year ago 
In Case 3 the renal aplasia 15 considered 
during the examination for the relief ol % t sico 
Mginal tistula and xeniied at autopsy The 
remaining kidney w is the scat of infection 
and following the trauma to the ureter md 
the resulting stricture i large pyonephrosi 
developed 

In Case 6 the remaining kulnev appeared 
normal m 12c and function 

1 here were no associated genital abnormah 
tics in any of these cise 

The bladder n is s\ mmetnea! m $ cases 
Case r howed an absence of the left ureteral 
oniice ind the left half of the trigonil nd"e 
iJic bladder was jnflamel in 4 of the 6 
cast which could h vpiained by the acute 
infection above 

I he right ureteral orifice was not een in 
Cl e s Whether this was damae d at the 
time the ve tc(i\a inal fi tulanu incurredi a 
question \ stricture of the lower ureter was 
pre ent in Ibit cast and the terminal inch 0 
so waslost in a mas of scar ti ut 

The ureteral onhtes m the remaining cases 
were in tin normil situ ition 
In Cast 6 the left orilicc was earred and 
gaping cvidcnlK an mflammatorv lesion 
The urclcr in these c ises on the side of the 
aplasia varied 

In Case i there was no evidence of ureteral 
orifice in any region of the bladder urethra 
or vagina 

It is reasonable to suppo e that the ureter 
and kidney are completely ib cut though 
Ivoras rejiOTt a a i c in which a short rudi 
mentarv ureter was ittached to thi bladder 
m the norm ilpo'^ition though there was no 
ureter il onlice present 

In Casis 2 3 and 4 there w as a short rudi 
mentarv ureter present which was patent for 
some distany^" two cases it ended blindly 
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but in the third it was continued is 'i filirous 
cord 'ittiched to the npl istic kidnt\ (issue 
found in tint region In Ciats ^ 'ind 6 (here 
IMS i ureter pre^cnt throuj,houl <lil itcd 
thickened ind Idled intli purulent nnternl 
cich strictured in its loner portion 
A smill reinl pchis w'ls found in these 
two c'lses with thickened fibrou 5 > wills \o 
pehis w IS found m Cisc'j ^ or ^ 

LMilcnccs of renil tissue were found in ^ of 
these cises 1 here is no reison to e\pcet in\ 
CMdeiit trices of renil tissue in C isc i M nu 
simdir ciscs ha\c been reported (/ lo ii) 

In each of Cases ^ ind 4 there w is foun<l 
1 small miss of fit ind connectne tissue 
contiininj, nodules of firmer tissue ind in two 
smill thin willed c\sts Fhcse noilulcs md 
c\sts weft connected h\ binds of librou 
tissue The} were supplied b\ one or more 
small blood \ c scls ind in one the fibrous cord 
pissed downward to become iltiched lo the 
lower ind pitent portion of the ureter ‘see 
tion of the nodules of tissue showed i pre 
dominiting connectnc tissue miln\ eon 
tuning nests of cells epithelioid in chincter 
in manj instances formin„ ducts the lumnn 
of some contiimno albuminous mitcnil re 
sembling cists In other portions rudimen 
tir\ glomeruli could be made out 1 hese were 
lsarule^er^ few and min\ were replaced l)> 
fibrous connectne tissue which in phccs 
showed hj aline degeneration Ihe c>st will 
was lined bj flattened epithelium and made 
up of conncctn e tissue fibers I he cj st in Case 
3 contained urea crcitinin and sugar in the 
proportion similar to that found in bloo<I 
In Cases 5 and 6 there was found a definite 
peKis surrounded b} a shell of tissue composed 
of conncctn e tissue tubules and a few glo 
meruli many of which had been replaced bj 
fibrous tissue Whether these two cases arc 
aplastic in origin or whether the> arc the rc 
suit of secondar> atrophj is -i question not 
eas) to answer A case similar to Case 6 has 
been reported b> Krotosz> ner 

Ihe differentiation between rend aplisia 
and secondary atrophj is difTicult to make 
histologically K lufm inn s Palliolog\ states 
there is no essenti il difference in the his 
tological picture Oertel is of the opinion 
that in a secondary atrophied kidney there 


SI 

IS usiiilly some e\idcncc of a ureter and a pci 
Ms being pre ent 

In ill prohd)i]it\ ( i ^ and 6 mioht fall 
into the tla ol itrojdiie ea es but whether 
the atropine proeess commenced in i kidney 
winch w IS normal or in one tint w is h\po 
plastic in n ilure is impossible to s ly 

Ilinmans work as well i that of Carney 
and of Vott lend lo show tint ligUion of the 
ureter c luses 1 In dronephro 1 ntherthin in 
itniphy so tint one mu issunie th it (he ctwo 
litter t ises arc conginit il in origin 

(()\(Il loss 

Ihe (onelusions H) be dnwn from this 
sene of cast mu be summan/ed is follows 
I Uiuliteral reinl ipl isii is not uneom 
monh ten in iirologu i) j)nclKe 

I he le ion ipjit irs to be more common 
on the left side (Inn on the n„lit 

, I here 1 Usu ill\ i lesion of the oppo itc 
or rem lining kuine\ 

4 Ihtre Is stimetimcs une\j)l lined pain 
on the ide o! the qil isi i 

3 Ihe openiion ind rcmoi d of the rudi 
mentarv kiclnn reheied the pun in e ises 
for some unespl lined re ison 

6 In ome ease nodules or cysts contain 
ing rend (issue ire tound without pelvis or 
ureter form ition 

7 Ihe aplistic kidnevs in this series were 
all functionless 
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SURGrRY r\’'IECOLOG\ AND 0RST^TR1CS 


CARCINOMA or IHE (ESOPHAGUS 

Ry EDW \RD S CI UTON M D r tt* rtPit^ 

f! J tl Ih I It h nt ilph G IIIo^ptJK t I IP p m 


1 1 asoplngus IS a muscuJomembranous 
tube about 5 centimeters (10 inches) 
in length connecting the pharanv and 
the stomach hcp,inning at the lower border of 
tlie tncoid cirtilage between the sixth and 
sc^entll ceraieal \crtebre ilwut centi 
meters from the mci or teeth ami ending be 
low tJjc diaphragm o{)po ite the tenth (some 
time the cleeenlh) thoraeic xerlcbra I he 
ubdiiplirigmatie part l about t centimeter 
loOp, J our are IS of eon tnction arecommonl} 
agreed ui>on illliough others hue been dc 
enbe*l Uf tht c one is at tlic\er\ beginning 
a eton ) U thepis igc through the diaphragm 
a tlurl at the point where the arch of the 
ortiiro t the lesojilugu ind the fourth 
wlicre the litiir pa sc the origin of 

tlu left hronihu lhe\ ill umtobccloeU 
relited to the po itions vtwhuheancer oe 
(Ur ) will be hownliter 

Ihe l\mi)hities of the i ophigus whnh 
ire if pciiil import inee in the explinition 
am) »n Ur t imlmg of met i 1 1 i of <isophig 
i il I inecr ire arranged in two network 
one of wlmli 1 suhmucou the other i in 
the mu eulir i it Ihe tern which <lrim 
the networks of tlie ceiMcil jiortion of the 
u opiiagu pa to the superior deep eervi 
III ml retrojih irv n„eal node those dr un 
mg ihe thoracie portion of the network to 
tile po tenor muliistmi! node an<l tho e 
riginiling m the network of the tcrmmil 
portion pa s to the nodes of the ciihae group 
I rom the c three gnnips of nodes there t 
liirdK in\ limit to the mi timot5ofl>m 
phitu m the neek chest incl ibdomtn i 
f let w Inch i m re uhh expl im owe of the ex 
tensi\e met i t ise of cancers of the icsopln 
giis Ihe extensue ubmueous network of 
Ijmphadts will cxpl im m most instances wh> 
local le 10ns m i\ become so large before more 
di tantmeti t isi oceur Ihcelo cproximila 
of the trache i m<l bronchi iml of their l>mph 
nodes to the (esophagus and totheec oph igcd 
nodes as shown m the pliotograph wiU cx 


plain whv they so readily become inaoUeJ 
particularly m growths situated m the middle 
third (licrsols Ij;a/ow\) 

Tor conNemence the asophagus is fre 
qucntly dnided into thirds Ihe upper third 
extend from the cneou) cartilage to the point 
where the aorta cro c the trachea and asoph 
igus fhc middle extend from thi point 
to 4 centimeter below the bifurcation of 
trachea or about the lc\cl of the lower eiUe 
of the hfth thoracic aertebra and the lower 
extends from tlu point to its junction with 
the stomach oppo itc the tenth thoracic \er 
tcbri Ihe bifurcation of the trachea occur 
about the middle of the a opha^u 

\niUzmg , 000 autop les pertormed m the 
I>ast 5 \tir at the i liihdelphia General 
Ho pUal wc found Si ca^cs of malignancy 
Of the e 41 b 0 per cent) died of cancer of 
the a ophigu 01 the t 41 case ,0 (qj per 
cent) were men h occurred in the colored 
nee Hie oldc t pitient was 97 and died of 
1 1 rebr i! h i morrh 1^.0 I he c incer m this case 
w IS smdl mil hul not gi\en rise to in\ com 
plaint nor were there m\ meta ta c ihe 
youn c I j)iticnt w i 41 ind gaxe sNmptoms 
of inerci in dilTKulls in swallowm for 24 
month which w is the longest chirition of 
s\ mptom of am 01 the e i e He h ul a gr iile 
i (Ilroikr ) pritkle tell carcinoma imoKino 
(he upper pirt of the lower third of tbca oph 
agu for a length ol lentimetcr and at 
time of leithitonK pirtidly ob trueted the 
lumen of fhc or^an 1 litre was no distant 
mctislii of the griwth but the local c\ 
ten louw isofafairK nnrked decree m\oI\in<^ 
Ihe traehei medu tinil Umph gland and 
surroundiiip ti sue 

Of the 41 patients tlie ucraoCa^c U death 
wa Oo \eirb and 0 months and the grcit 
majontN were m their i\tie 

S\MI lOMS \ND DURVTION OF Iirr 

DilhcuUy mswallowmo w is by far (he com 
monct symptom It occurred m 0 case and 
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\\ IS one of the first s> mptoms in occurring 
\er> hte in 7 and ^\'ls the onl> sNmptom for 
1 long time in 13 

Weakness and loss of weight were carlj nnd 
constint S) mptoms Ihc} were the first s>mp 
toms in m^nv enses nnd with the cvccption of 
one CISC were pncticnllj nlw aj s present Ihis 
pitient was a wlute mnn 7 } ears old and did 
not ha\ e any s> mptoms until months before 
death at winch time he dc\ eloped a coUf,h 
with e\pectoration of bloodv sputum lour 
dajs before death for the first time he dc 
\ eloped dilTicuU) in sw allow uIq \t lutopsa 
he was found to ha\e a gride ^ prickle cell 
carcinoma of the oesophagus 3 centimeters 
below the cricoid cartilage Ihc growth was 
Hat and encircled the a ophagus for the 
length of 2^/ centimeters It had pcrforitcd 
into the trachea at this position and h ul gi\ cn 
rise to a large superior mediistinil ibsecss 
but the lumen of the (csoplnp,us w is onl> 
partialK obstructed I lie patient dicil of de 
glutition pneumonia 

Pain and \omiting were comp ir ili\cl> in 
frequent symptoms 1 pi„astnc p iin mosll> 
of a mild degree w is present in 7 cises of 
these 7 5 showed the growth to be in the lower 
third of the asophigus ind m eieh instance 
to extend into the stomich In the other 
cases the growths were present in the middle 
third but one of them h id gu eii rise to metas 
tasis to the U\cr caliac glands md most of 
the abdominal org ins I he other practic ill> 
occluded the lumen for 5 centimeters but hul 
not given rise to an> local extension or metas 
tasis Onl} one patient complained of actual 
pain on swallowing Ihis pain w is of a ver) 
severe degree and of a burning character oc 
curring months before death and preceded 
b> 3 months of difficult) in swallowing Ihe 
case showed an ulcerative hemorrhagic car 
emoma involving the upper part of the lower 
third for 4 centimeters I he postenor medias 
tinal glands were slightl) involved and there 
was a ver) large gland along the lesser curva 
turc ot the stomach The involvement of the 
structures in this case was not different from 
many others who did not have pain and we 
were unable to determine its cause Pleural 
pain occurred in 6 cases In each the pen 
oesophageal tissues and structures were in 


\ohcd m various dcorccs and pleuril adhe 
sions were present 

Vomiting was the earliest sign in ^ cases 
Two of these were accompanied b) nausea 
and metastatic ulceratu e areas w ere found in 
the stomach Regurgitation occurred in man\ 
cases and in each there was more or less 
obstruction 

Cough w IS a prominent svmptom in 10 
cists In these the trachea bronchi or lungs 
were involv cd or pressed upon with the cxccp 
tion of one where a metastatic mass surrounded 
the aorta and in\ olv ed the recurrent lar\ ngcal 
nerve In 4 cases the trachea or left bronchus 
was pcrforitcd Ihcre were examples of 
each 

Spitting of blood occurred m 1 1 casts in 6 
casts from the metastases to the trachea 
bronchi or lungs in from ulcerative meta 
St itic lesions in the stomach and m 3 from 
the ccsophigcal lesions 

Hoarseness w is present in 5 c iscs 1 arl) 
s> mptoms as given in textbooks such as 
substcrnal pressure or discomfort or spasm 
of the cirdiac end of the stomach were not 
mentioned 

S) mptoms lasted vs long as 4 17 ind 

I j months the shortest duration v ar) ing from 
none at all to or ^ weeks Three gave no 
S) mptoms referable to the oesophagus at all 
in one the lesion was small in another the 
lesion involved the middle third for 8 centi 
meters ami had metastasized to the pen 
bronchial and pancreatic l)mph glands Ihe 
patient was in a moribund condition on ad 
mission and the histor) obtained from rela 
lives who ma) well have been inaccurate 
The tlurd case was a well nourished white 
man 72) ears of age his histor) was also given 
b) relatives The cesophageal lesion vv is small 
and flat ansing m the upper part of the lower 
third of the organ and metastasizing widely 
throughout the chest and abdomen A few 
cases had sv mptoms referable to the ccsopha 
gus for I to j vv eeks Tor the most part these 
growths were flat and produced ver) little 
obstruction but were not very different in 
local character or extent of metastasis from 
those giving rise to long standing S) mptoms 

Some of the lesions causing complaints for 
the longest periods of time peculiarly were 
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sui { n \ rwicoLOGv and obsh irics 


not I'.txltnsivclocillj nor did ilic\ mcl-isti 
size ns \u(lcl\ ns mun of (he other Ihc 
n\trn„L durition of s\mptoms of (he entire 
j,roup ms nljout 7 niontfis Jn most of the 
enses \\here\er jm) sililc md indicnled i 

tro toms w is performiil hut seemed to 
ln\t little or no efTett in prolon^in^ hfc t\ 
leptiiick IS of obstriu tion I\\enl\ tuodied 
of hronchnjineiimoni i ^ of empsinii 3 of 
liiiif, or medi istiiul dice e iofpulmonir> 
hinurrhtf^t ind i of trie him«rrhit,e 
1 lie other died < f t ir\ ilion i r fr m met i 
tn ts of tlie I nicer 

l \iu nen \ 

I lu de iriptloii < f three e 1 e which t \hihit 
imp Tt int ditTeren e in tlu ext nt oi the loe d 
le I ms ind met i 1 1 t ire tir t ^i\tn 


months j am iti the rij,ht si Ic of his cl st c ks 
in I f s of voice ? lavs before (teath 

\t lule f V It t 11 Ino s 4441 1 tumor was fount 
mtrent t< the un 1 r surface of the sternum at 
the le c( f the fr t ml sec nd nb The mass 
pniR from the ui crior m 1 anter r me 1 annum 
n 1 numl c of tumors f bem s zc e e adhc nt 
I the j ten sirlac f the sternum In the u 
1 0 e r n 1 int lor me I ti urn the tumor ' is the 
■ f nc I t It i f a f rm con sicncv 1 
j il veil in c 1 ] inj: up n the upj r fart 

f th 1 n ling 1 tit I I c the oler wait f 
the tr rh 1 j J e 5 1 h c p un from the 
U|ptr( rt fill ]h (,u Whe th ts phigus 
I I 1 I rpe 1 rm fu f, I i ma i found n 
It u;|tr())rj n in(^ fr m ( ( stcrio tail n! 
Im t ( mi I t 1 clu i It lume for a length 
f c I tim t f I h turn r a o he e circ m 

II ( hi ! f f K ' Jlo c f r The re t 

f tl 1 1 3 gi ! t m ich li 1 t h M n\ m 
I rl t cr 1 > >■ I ut I ibr 1 hi il n i me I 
timlgliif nich tr^efa t replace ! b\ the 

leim r 1 tc 
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end of the stomach giving rise to nn ulctr a ccnti 
meters, m diameter The edges of the ulcer m the 
stomach ucre raised and indurated and its base 
presented an irregular and indurated surface The 
CESophagus above the ulcerating mass presented 
several firm and small clevateil areas beneath and 
covered b\ themuco a The carcascttcnded through 
the middle thir<l and on section were of the same 
character as the mas below At the bifurcation 
of the trachea the hmpli nodes were enlarged and 
were replaceil b> tumor tissue fhe asophagus was 
adherent to the trachea just above its bifurcation 
and at this position the growth had infiltrated into 
the muco a of the latter but ha 1 not perforated 
through 

Similar tumor nodules as large as i centimeter in 
diameter were scattered throughout both lungs 
The hmph glands at the hila were involved Both 
adrenal were replaced b\ the tumor anl both knl 
ne>s contained numerou hard white nodules to 
2 centimeters m diameter The liver was stu<ldcd 
with tumor nodules an 1 the mesenteric l>mph nodes 
were matted together and replaced b\ the tumor 
tissue The neck of the humerus wasdcslrovcd bv a 
similar tumor growth Microscopic sections showed 
the tumor tissue in each of these organs to be a 
tjpical prickle cell carcinoma Broder s classification 
grade 4 

THE EXTENT \ND DIRECTION OF TflP MET\S 

r\SES \ccorDiNo to uil position of the 

LESIONS IN THE aisOPH \OUS 
Ihc middle tliird uas most frequently the 
sett of the primary IcMon tnd the center of the 
lesion IN as most commonly abo\e the area of 
constriction \s here the a ophagus is crossed by 
the left bronchus In the lo\s cv third the le 
sions appeared to ha\e originated usually 
about the area of constriction where the 
oesophagus passes, through the diaphragm 
We could not be sure in the larger local growths 
that these two areas of constriction were the 
points where the growths began In many of 
the smaller lesions we could be more positive 
that they did begin at the areas of normal 
anatomical constriction (Table I ) 


TABLE 1 — SITES OF THE CESOPH\GE\L 
CXNCERS 


c 


Upper third 4 

Middle thud 19 

Middle and lower third 4 

Lower third 14 


Upper third Of the four growths occurring 
in the upper third one inv ol\ ed the oesophagus 
for a length of 5 centimeters and gave rise to 


no metastases Ihe cancer was of the prickle 
cell variety grade and the patient s symp 
toms were of only 6 weeks duration lie died 
following a gaslroslomv 

The three other growths gave rise to cxlcn 
sive metastases in the chest similar to but not 
so marked as the second case described in the 
prccctling pages Two of these lesions per 
forated into the trachea and in only one did 
metastases occur below the diaphragm and 
this was only one smill nodule m the liver 
In the cases that metastasized the lymph 
glands of the neck and superior mediastinal 
glands were more evtensuely involved than 
the posterior mediastinal glands (T ible II ) 
\Iiddle third Of the nineteen cancers oc 
currmg m the middle third sin did not give 
nsc to any mctistascs In five of the remain 
mg cases there were no metastases below the 
diaphragm while in three of these the metas 
tascs were extensive above the diaphragm 
There were no cases tint metastasized below 
the diaphragm that did not also metastasize 
above it which will be seen to be different 
from the lowci third growths 
Light of the middle third cancers give rise 
to extensive metastases above the diaphragm 
two of which also extended to the abdominal 
organs involving the liver most of the lymph 
glands both kidneys and adrenals In one of 
the eight the only metastasis below the dia 
phragm was a small nodule in the right kidney 
another showed the only metastasis below the 
diaphragm to be in the scrotum and to invoh e 
the testicle Ihe other cases m which metas 
tascs occurred below the diaphragm only the 
ly mph glands at the fundus or along the lesser 
curvature of the stomach were involved 
The posterior mediastinal glands and pen 
bronchial glands which are shown m the pho 
fograph were the first to become involved and 
when any metastases occurred they were al 
ways involved Many cases showed them to 
be involved when no other structures were 
and their close proximity to the grow th is v ery 
evidently the explanation (Table III ) 

\fjddlc and loner thirds These four cancers 
involved the middle and lower thirds to such 
an extent that we were unable to determine 
in which of them the growth started I\ith 
the exception of one they metasta ized widely 
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ib<ne ihc <Ji iphnf,m im/ m t»o in eanc«r> 
both Junij'» »crc ituihJcd utth Ctnccrous nod 
ules J\\o of them ri c to txtensi\c 
mclnstn (s below ihe(lnphrn/,m 'imlimoUed 
thcb%er knlnt\a ndrenila ^nd^ropbghn^I 
In the other two the meta tast below the 
(Ij jphragm were present onU »n thcghnils at 
the funrlua of the stomach and along the lesser 
cunoturo 

One of the four cases met liiasi cd to the 
cdfiac glands without ant metista c abo\c 
the chiplingm (fable Z\ ) 

I<r cr third Of the fourteen cancers m\ol\ 
ing this portion o! the a ophagos there were 
three which d/d not metastasize One mttas 
mind erten nel; «boac n/thout W} below 
the diaphragm 

In g uiscs mctaslascs occurred below the 
diaphragm and in there were no metas 
tascs above Five of the 9 extended exten 
sivclv throughout mostofiheabdominalorgans 
and ^ of them also metastasized to a fairlj 
marked degree ibovt (he diaphragm 
Ihe lower third cinccrs thcreJorc give nse 
to the highest number of evtcn ivc mctistascs 
below the duphngm Of the cancers that 
metastasized (here was onl> one winch did 
not involve the. alxlommal organ Ilus ib 
because of the dose communication bct\ ecn 
llat’^rophaUcbof the lower third of the asoph 
agus and the cctUac nodes of the abdomen 


inC KFlXTiOS Of Tllf Of C TEE OC II \U(5 
MNtV TO Till. L\Tr\r or ifCTtSTASES 
\sD m/jeniov o> iiff ipter ovset or 
s\Mi rows 

Inoncinstincc the cancer was of the ade 
nomatous t> pc arising from the mucous gland 
in the submucosa iwa of the basal eel! pc 
and lO were squamou cell cancers rwent> 
eight of the squamou cell cancers were of 
the prickle cell varietv while in the remain 
ing 10 there was le s difTtrenfiaiion 
in this dassiticat/on we have U*!cd Broders 
grading Uehehcicthafthcret agreatdealol 
personal variation intheuseof th/smethod but 
tliat with experience one can in themajorii_y of 
instance agree with his fellow pathologi ts 
In cast on which wcdilTered the degree was 
slight and the average should be fairl) ac 
curate The Broders gnde was determined 
while we were still m ignorance of the clinical 
course and metasta i 

Orode 4 ~g cues I he a erage duration of 
life after the on cl of the first svmptoms was 
3 months and all of the can cfs gav e rise lo 
extensive metastibc either abo e or beW 
the diaphragm or both In 5 of the q the 
metastose were extensive above and below 
Three of the c occurreU m the middle third 
and 2 m the lower In cancers of the 
lower third metasta e occurred exits s Uj 
below the diaphragm and shghtiy above n 
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In 2 other cases the metastascs were c\ 
tensn c abo\ c and slight below One occurred 
m the upper third and the other in the 
middle 

Grade 3 -is cases The a^ crage duration of 
life after the first onset of s\mptoms was 3 
months ExtensiNC metastases occurred m 5 
case moderate metastases in slight melas 
tases in ^ and no metastases occurred m 2 
cases Of the cases of this group that did 
not gne rise to an> metastases one did not 
have an> complaints referable to his cesopha 
gus and the grow th w as small The other case 
had symptoms for onl> 3* months and the 
local lesion involved the cesophagus for 7 
centimeters Wc w ere in doubt on microscopic 
stud> whether we should have called this a 
grade or ^ pnckle cell cancer Of the cases 
where onl> a slight metastasis occurred one 
had given rise to symptoms 5 months another 
4 months and the third had not given rise to 
an> S}mptom<! and in 2 of them the local 
lesions were small 

Of the cases in which metastases were mod 
erate one gave sjmptoms 3 months and the 
other 4 months The lirst cancer locall> was 
small but the second involved the oesophagus 
for 10 centimeters 

Grade ~i§ cases The av crage duration of 
life after the onset of sv mptoms w as 8 months 
and 7 da> s Evtensiv e metastases occurred m 


n 2 Trachc”!! and bronchial bmph nodes viewed 
from behind (TromlieroU Inalomv) 

moderate metastases occurred in 4 slight 
in I and no metastases in 5 Of the cases 
giving rise to cxtensiv e metastases the shortest 
duration of sv mptoms was 6 months and the 
longest duration of sv mptoms was 10 months 
The average duration was about 8 months 
In all of the cases the local grow ths w ere large 
and involved the oesophagus for an average 
length of 1 centimeters 

Where the metastases were moderate the 
longest duration of symptoms was '>2 months 
and the shortest was 43/ months The local 
growths were large and involved the ccsopha 
gus for an average length of 8 centimeters 
1 he case which had onl> verv slight metastases 
in the immediate oesophageal l>mph glands 
had complained for 1 1 months and the local 
lesion was 4^ centimeters long The shortest 
duration of symptoms in the cases m which 
no metastases occurred was ij/ months the 
longest was 15 months and the average was 
7 months The local lesions in these cases w ere 
smaller than the others but averaged 6 centi 
meters in length the largest being 10 centi 
meters 

Grade i cases 1 here w ere only 3 cases 
of this t>pe and the average duration of 
bfe was 16 months One of these had had 
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sMnptoms for 4 months and the growth had 
given rise to evtensive metastases in the chc t 
and to a few Ivmph nodes of the cocliac chain 
The other a had caused s>mptoms for 17 
and 73- months repectivelj and the local 
lesions were large but had not given nsc to 
anv metastases 

Onlj one tumor was of the ba^^al cell char 
acter and involved the middle third for 8 
centimeters but had not caused anv metas 
tases Case 2 descnbcd in detail in the 
preceaing pai?es was a vcr> malignant adeno 
caranoma 

SUMMVRV 

Of the 41 cases of asophigeal carcinoma 
compn mg this stud^ metastases occurred 
below the diaphragm in 2 In 9 of these 
the metastases were extensive in ii metas 
tases occurred in the liv er in 8 onl> the 
glands at the fundus of the stomach and the 
coeliac chain were involved There were 4 
instances in which the metastasis occurred 
below the diaphragm without an> above it 
and all of the pnraarv growths were fairlj 
lar^jC involving onH the lower third of the 
oesophagus In one metastasis occurred in the 
liver kidnevs adrenals and Ivmph glands 
in the others it was limited to the cocliac and 
me entenc l>mph glands Aletastasis limited 
above the diaphragm was present in 9 cases 
and in 4 mstmees it was extensive There 
were 18 cases in which the metastasis occurred 
both above and below 

Ten of the cancers or about per cent 
did not show an> metastasis but one how 
ev er had perforated and had giv en nse to an 


empvema Two of them were prickle cell 
cancers grade i 3 grade 2 grade ^ and 
I was a basal cell cancer 

\s brought out m the preceding pages the 
cancers of the higher grades that did not giv c 
nse to metastases were of a short duration 

DISCUSSION 

Dr Chevalier Jackson m a paper on Mhj 
Can Surgeons Not Cure Cancer of the CEsoph 
agus^ ‘ brought out man> interesting points 
m which he nghtfullv condemned manv of the 
procedures m the diagno is of cancer men 
tioncd m surgical textbooks He states that 
the ccsoplngcscopc and \ raj are the onlv 
two methods of procedure to be used and that 
the lesion can readilv be diagnosed with the 
ocsophige cope when it is no larger than an 
orange seed 

The greatest difricult> with earlv diagnosis 
of cancer does unfortunatelv not depend on 
our present dav methods of procedure but 
upon the fact that cancers of the ccsophigus 
do not can've recognizable svmptoms until 
verv late 

Ihe oesophagus does not hav e v erv sensorj 
nerv cs for w hich rea'Jon the earliest s> mptoms 
arc reflex Substernal discomfort or spasm 
of the cardiac end of the stomach are two 
earlv svmptoms m some cases Most com 
monl> difficultv in swallowing causes the pa 
tient to applv for treatment and usuallv by 
the time this sjTnptom occurs the lesion is 
fairlj extensive and maj or ma> not have 
metastasized depending upon the degree of 

\ h S 96 j6 
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mili^ninc\ of the iiulividuil growth Ihe 
a opin^u I m ti iK tUlalahtc tul)C ind a 
fur]\ Jirf.c ^ra\uh mo ()crmit t/n. foo(f (o 
jia without cju uii, an\ comphinb for the 
growth mj t tommoiiK ire ot tliclht ulcer 
ati\i,l\pc Me ( (ommoni) the p ilitnt dot 
not ttk. 1 Kkt until the Rrouth hi>imrt i ctJ 
to uth a i/c th It it pr()(]utci> some dilliculu 
in sw lUowm^ mtl in mins of our ti c the 
[ntJtnl hidh t fed o/ Ke»^.ht md 

lire ul\ h ul wi It prt id meta 1 1 ts. bclort un 
si^n rtftnhlc to Ihtir i ojihagi otturrtd 
I or the il»o\t re i ons i plnsitiin hould 
not m ikt i di i^noM of ^ istnc ncuro »i. nen 
ou P'1 m of lilt c If U I of the stomach and so 
forth without hrst having, ruled out cinctr of 
fhe« ophif^us epcciilh if thcpitient is anv 
u i> close to the cinctr a^c Am indclmitc 
complaints m the die t or upjicr ibilomcn 
should cause one to sc irth for cancer of the 


aso])hagus 


CO\C CLSIONS 


Cancer of the asophagus forms a little more 
than 5 per cent of all cancer It a al s.''" 
that occurs for the mo t part in miV In 
this sene of 41 c i c ,9 (9? 1 P« cent) were 
men It occurs most commonlv in late We 
'ind the a\crafc,c age m our sene w-u. 60 2 


jears 

S\mptoms occur vcr> late the average 
duration of life iftcr the onset of the first 


svmptom being about 7 months I he mot 
common svmptom causing the pitient to seek 
mtehcil aid is diflicultv in swallowing while 
dvspha la in its true meaning painful si al 
lowan^ 1 \cr\ common 

\bout 73 per cent of cancers of the asoph 
ag.H metisiaswe and the cause 0/ death 
most commonU 1 m inttrcumnt broncho 
pnturnonia J he lesion occurs mo t commonh 
at the fcicJ of the bifurcation of the trachea 
jtihc point where thetc ophagusiscro scdb\ 
the left bronchus frS of this cnesl 'Ihesccond 
mo t frequent po ition is about the point 
where the asophagus passes through thedia 
phragm (13 ot this senes) The e arc the 
|K«nts where normal inatcmical constriction 
of the a oplngus are most marked except at 
Us acr> beginning 

Ihcce Is no relation between the duration 
of sv mptoms or the izo of the local lesion and 
the extent of metastasis for some of the 
smallest Ic 10ns give n c to exten i\e metas 
tasis wfide on the other hand some of the 
mo t extcnsiv e local lesions gi\ e rise to \ ef j 
little and some to no metastasis 

The depth of the ecsophageal wall involve 
ment docs rot have anv relation to distant 
metastasis but does to local extension The 
most important factor with the duration of 
life and the extent of metastasis is the de ree 
ofmaUgnancj of the individual growth wluch 


t 



CLA\TO\ C\RC1\0M\ OF THE (ESOPHVGLS 


6i 


T\BLL \ — C\NCCRS OF TIIE LO^^CR THIRD 


1 

i 

j-mpt ms j T>pe f 

1 

1 1 '111 

E t t ( loc 11 

1 Abo d phr m 

D I d [h m 

M 49 Lo f ht m r kl llg d 

In n^l'^U 

^1 6 tr 

LI t B le» 1 Ip -asoph Igl la 

1 1 f rs ph eu 1 

t d B t kb t m ' 
h 

[ 

LI t g t IT 7 m 
d m t d 

1 f t m h d 

pc f t g t 1 

N m tt d 

0<l 1 [ 

M 56 Re" rut f 1 li r kl llgr d 

64 S 1 faoU j m U t 

' ! ? (L. 

1 OlKlru t e 1 1 t \ 

e lb 1 d 

1 ( <£» s h t d 

1 gl gist IP g 

N 

\I 49 \\ k pell d (H Sq m llgr d 4 

69 [ m 8 m 

1 

^ ll t 1 t le' lost m d t na) o'les 

1 s m ( 1th tt d 0- 

g f m 1 t d 1 1 5 

1 p d th b 

cn 0*4 11 LiUt 1 

1 bo les ' 

II 1 m 

t m h L d 

d 1 t 11 d 

< <tI and m t 

odes X k f 

h IP 

M 9 I 4trkl 11^' d 1 

S3 1 5 m R ffd 

‘ ' 1 

Ob'tru t g 1 t g X 
, 1 1 8 m 1 

1 t 1 g t th 

1 >” ' « 

X 

M 99 Blh mOtfiPUllsdi 

7 17 1 U w 11 n, j m 

R g Ut 

1 11 1 P t 1 N 

b tru t f m 

X 

\i 4 I i 1 «ii 1 r kl iig d j 

jSi 1 4^1 , 1 

tern rrh f m h 

IP th 

I art 1 b t t flat M 5 m d m C 

1 t m b> d E IT 11 f t 

m d h 1 Mt m 

d t Igl d 

0 1 t m 

h g t tb 

bxm b g 

M 6 ' Df !i Will r kl lie j t r t 1 1. 1 i \ 

99 P pgtm ' 3 mltl 

4 m t ih t m h 

h lire 1 

t I evr t 

C t d pe p 

1 l>mphgl d 

it SS Loa f n' ht d q m llg d 4 P t 1 b (ni t 1 (1. phsg 1 od 

89S hP lle%47n) 

ba k 7 m 

Ft 1 C« 

1 d t pe t 

1 od 

M 6 ' M led wke'im Pkl llgda Fill t 1 7 Emp m S r< 1 

S66 ^ m 1 gib t i ir« fli e 

Mrs t pe pa 

l d d i 1 

1 1 i- 1 T 1 

M 63 Didi It II w 4 Pr U lie d j . 01 tru c g m f Oc rul od 1 

8'«9 1 m \ mil h 1 1 m hi 

‘““1 1 ^ 

Sill 
„ 1 f t m h 

Oc nal ^ i 

1 

>1 SS R tat 5 IP r ckl ligT d54|rtlbtrt IFb h Iglasdi 

993 ,1 wllw tf4m 

i IP Hrm h 1 | 1 

I 3 oc a$ 

01 d» t { d f 

t m h 

M 7 11 k 1 4 m P ckl lie d , r t J b ru t 1 Mas 5Jj i f 

7 454 i DC It U t 8 m I h r b hiil 

I m 1 { glailda 

' L t 1 mph t 

el ds 1 g 1 

1 un t 

M 6 Diffi It «■ II w 8 bq m lie d 3 

7 579 m a -n t d blood 

' P t 1 1 t t N 

1 g th 8 m 

t di g w th mi 

1 r t m h 1 

Ljmph od 1 

le-i n t f 

t m h 

ai <0 r pastm\Sqam lletdj.Ll t Ip-tlMlitlod od 

547 ! b t f food sed hm, btln^l ill Ibelft 

j t r fill d { { m 1 I n« 

L t dd d B th 

d 1 m t 
pi d 


can be determined to a fairh accurate extent 
uath the microscope The position in which 
the cancer occurs m the oesophagus does not 
ha\e an\ relation to the extent of metastasis 
but does haa e ■^ome relation to the direction 
of metastasis 


Cancers of the upper third metastasize to 
the glands in the supenor mediastinum or 
deep ceraacal glands Tho e of the middle 
third mo t commonlj inxolae the l>mph 
glands around the bifurcation of the trachea 
The} metastasize below the diaphragm less 
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commonly ind less cxtensi\elv than do thos,e 
in\ol\ing the io\cr third Canccrt. of the 
lower third mo t commonU metasta i/c below 
the diaphragm and this is through the crehac 
chain 

The surgeon roentgenologist ocsophagos 
ropi t and pdhologist working together 
should he able to tell from the degree of malig 
nanev of the biop \ gross descnption and 
indixidual character of a case whether mttas 


tasis has hkely occurred and if it would be 
\ Orth while to subject the patient to an opera 
tion of high mortaliti such as resection of the 
ocbophams It seems unlikely that radium 
will ha\c anv place m the treatment of these 
cancers for the wall is in-voUed deeply and 
in most instances if the cancer cells alone 
could bt picked out perforation would occur 
and the patient would die of emptema ab 
sccsscs or some chest complication 


INJLRirS 01 IfIC flRCr UvTERirS 
I \(«LsriKin i\ Ciur. pRccircf ' 
lu m \JtMl\ HisUlI/ M b rt(. s p, I I 

Ms l( I I 


I NJL! H of the larger trunk >f the 
Woof] \ 1 lu) ir trti ion mutt bui » mill 
pirunt igc ot the midint tmountered 
111 ctvtl pnitKe lUidt fiumirou t iti tu 
I 1 111 < n txjitnence gum 1 ut tlu reienl ind 
pa. t w ir art prt tiit i mitrnin^ wound oi 
the 111 K) 1 \t cl iiijuric « f iht b) >o 1 \ i tu 
hr tret in umI prutiit ir*. u uilK not the 
rt ull of gun hit wound Hut whit tliuHv 
di tingm he n il \ i luhnnjune friimthie 
oil trti I (lurinf^ » ir i fhtir ddTtrtm m 
ttuiUi„\ ind in tlu nitihuii m of tluir pro 
duition Not imiud d in tlu iud\ irc (ht 


» I r hifih p ur immeb teb lie in c\er\ 
I rccii n I 1 n m] r of f igmcnt p n trated 
ih rjvht il fjatient nick an 1 supr da i ular 
f j \ mall oun 1 pet abo t i h 

(il th (h r I f c ml R m 1 I t the a tenor 

t >r I r f th I rn ma t 1 i mu cl 1 hr c mall 
nn ( rt al p nt in the up ach cula 

tl jao t a pul il hen h« as brought 
t th I ni nj, r om \ jn » lo i ma ' alo p 
ih inter r b 1 r f th st rnoma t il nv Ic 
Ih mm ca u I a ter a u i d for mor 

th n thi 1 f t re ml r nc h h Tie al 
un J I utur 1 th ci ul t o i n the v ssel 

I ing tr llel 1 rn th it ruigbv lafc bo 

an 1 1 I (h ul un 1 1 I at n p 


injurii 1 1 irgt \ i lul tr trunk inulxtTtmtK 
intlt ti i tluruv the t<nir t of in optrilion h r 
uih wound vre cmdir the ilirnt tonirol ot 
tilt urgi in 

flu prt iiu ludt J bi tf) itjytn p tt e 
due t( I s inets < I t ui e txpl i i m of o\tr 
chir^ef e(t/er /> ittlc fnacirt th locUjon 
tibwounl tnlii uinuithout iso iittilbone 
injure 

( I I tinting I uii cf rkht omm n 
c r lit rlir r i,lu {I ral ciMl nl jtx i 
hlI t lung . , 

1 titnl 1 { m k IRC J M ll'c i J“ i 
fillo tl the r il r u cmI 
clnrec I c mpl tiU 1 Ik I ibz r b tUe fhe bur t 
inRofth gh c If intrtccurr Imth atumptto 
CM res me f th ir) nizc 1 Ihn I from the bJttI 

1(7 a !nnki ggh \sho troflbi Rglas forccl 


cm Mh It the end f th pcrai on The 
pul tat n( ni thigh o t 4 an tth pitcnt 
b i ent tl U J i r Iitath cu red on 

(h f uetl h \f ut { ihdum oiibejniurcd 
cl a lU I ah la K i e r i tbr mbus 
I jn nmg at th Un f utii a J xle bn epbal 
Il t m r ih n e timcl 
( \ i I 1 I U R \ u 1 1 f th 1 ft Xtern 1 
cir tl 1 » t r\ 

I ati nt » male gc r ci fb accidt t 
oc u re 1 10 a mnner im 1 r to th t in t j c the 
injurx I ing th lii t re ult f th p nl ne us 
exjfoaion f an 0 errh gel It or 1 stl in 
0*1 \uc R linR uni of about c ntim t r as 
{re nt tc xbng mtdwll a Icaulill from the 
an I fthimxwUbk Ihc i ju c 1 re oca 
ni 1 l>\ a I sc cl t acting a a t n i nad The 
1 ttel Ho 1 X cvacuatcl nj the xte nal 
lantil rU V p el Ihc external ca tid rtcr 
b t cen th ngin of the faci I n fi nguai arter s 
a sc cre I for about one half of t c r urnfcrcnce 
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Ligation of the external carotid arterj was carried 
out abo\c the origin of the lingual arterj Con 
\alcscencc was smooth and uneventful 

C \SE 3 Stab wound of the right common carotid 
arterj and the internal jugular vein 
I atient was a colored female age 24 vears Fol 
lowing a marital altercation patient received a 
knife thrust m the right side of her neck inHicted b\ 
her gentleman friend Examination showed that the 
knife blade was embedded to its verj hilt in the right 
side of the neck I he site of the stab thrust was about 
^ inches cephalic to the middle of the clavicle 
EortunateK no attempt was made to removethetm 
bedded weapon before the patient was sent to the 
hospital \t operation an incision was made in the 
neck along the anterior border of the sternomastoid 
muscle above and below the embedded blade On 
withdrawing the embedded blade from the neck a 
most alarming gush of blood ensued The common 
carotid and internal ju„ular vein were rapnlK ligated 
iH HKJjrc I he neccssitv w as for rapid and immediate 
control of the hamorrhage Whether the vagus 
nerve was included m the ligature cannot be stated 
The patient suffered no immediate or later ill effects 
from the ligation for she made a complete rccovcrv 
CvsF 4 I upture of the left avillarv artcrv fol 
lowing the reduction of a dislocated shoulder (re 
ported through the courtesv of Dr 1 If McCarthv ) 

I atient was a male age 6/ vears I ollowing the 
reduction ol a subacromial dislocation of the shoul 
der a definite swelling appeared m the left avilla 
which graduallv mcrcascil in size I he patient 
became pale and short of breaili The radial pul c 
on the affected sulc was not palpable \ wound of 
the axillarv arterv was suspectccl ind operation was 
carried out i hours after the time of the reduction 
•\n incision was made in the avilla and the sub 
scapular arterv was found torn awaj from its point 
of origin from the axillarv Ligation of the avillarj 
arterv was performed above the origin of the sub 
scapular I he pitient died in 0 haurs \utopsv 
showed a complete severance of the subscapular 
arterv as it arises from the axillarv arterv 

C VSF 3 W ound of the brachial arterj associated 
with a compound comminuted fracturcoftlichumcrus 
Patient was a male age 30 months Injurv was 
sustained bv patient being hit with an automobile 
truck On admission to hospital patient was in pro 
found shock and the entire left cxtrcmitv was almost 
avnilbcd Shock treatment was instituted Dtbnde 
ment of the wound was performed and fracture 
fragments were placed in fair alinemcnt The bra 
chial arterv was ruptured about 3 centimeters above 
the bend of the elbow The latter vessel was ligated 
Conv alesccnce w as stormv Some infection occurred 
in the wound but the circulation in the evtremitv at 
no time appeared impaired On discharge from the 
hospital JO weeks after the accident the functional 
re ult was about o per cent The humerus was well 
united and the circulation m the injured extremity 
presented no impairment 

CvsF 6 Stab wound of the external iliac arterv 



li I T 1 cpop'ilcal fo sa illustratin the pro imal and 
distal 1 anon of tht popliteal ve el \n anomalous 
tendon IS he c eenvhichha its on m from the horthead 
of a bicep muscle and inse t in a fan hape fa hion on the 
po l nor medial a pect of the capsu'e of the 1 nee joint 
lie htte muscle acts as an additional f vtion a ent 

I atient was a female age ojears She was first 
sccu about 30 minutes after the occurrence of the 
accident She was pulseless practicallj exsangui 
nated and unconscious 

Ihcre was a small innocent stab wound present 
about I centimeter medial to the left antcrosupenor 
spine This wound was the result of a stab thrust 
effected bv the blade of a long stdleto It w as im 
possible to account for the sudden and complete 
collapse of the patient except upon the basis of an 
injurj to one of the larger arterial or v enous trunks 
Shock therapv was immcdiatelv instituted \t the 
same time under local anesthesia a rapid extra 
peritoneal exposure of the iliac vessels was carried 
out The entire retroperitoneal space was occupied 
b> a massive hemorrhagic extravasation On 
removal of the extravasated hemorrhage the exter 
nal iliac arterv i centimeter below its origin from 
the common iliac was found severed for about of 
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its circuniference \o other ^cssel trauma \ as 
present The sound tn the arter> s as sutured and 
the circulation above the site of injur\ was con 
trolled b> tapes When the suturing was f ni hed 
pul ation of the csscl below the site ol suture as 
casih \i ible Uithin 48 hours definite e\i lence of 
arterial occlu ion appeared the I rsum of foot bclov 
the mall oh sho ing signs of gangrene \ foe of 
demarcation was pro ent m 4 davs On the sitth 
dav after the occurrence of the injurv amputation 
wa performed about s centimeters ab ve the line 
of demarcation The li sue cre anxmic pale 
grav and lid not bice 1 I iftccn davsl jtcr real i n 
of the amt utation stump as carric J ut The ti 
sue no V ble I frcclv tht muscle cre red an Hull f 
life \ c II leral circuJat n ha 1 e taWi h J iticlf 
well ithi the \ \ cek pc 10 1 

Thi patient at the pre ent umc has a usef 1 
\ cirIu i ring tump ext n ling m b s I I th 
tuber Ic f the 111 11 anli b!c t p f rm II of her 
h u th 1 1 lutic with rlatvclv 1 Itk li mf t 
llcrgc ral htalth cxccll nt 

C \sv Woun I uf rij^ht femoral art 1 

ther ult f a c m; u 1 comminute 1 fracture of il c 
upper ihiT 1 f th (emur 

1 lUc I a male gc vears tru k Itivc \a 

tho noThi trul n ( u t tm 1 a ma 1 0 I 

of th upper cn I f the right thigh On Imi t nt 

the h pital he a tn i rof un I h )ck an 1 1 all 

ti n lilc ling vac t uou fr m a mi 1 c I era 
« n on th s nt I urf c ( th thigh ''h k 

trealmt it a in tituti I n like f m ral arte v a I 

V in li at I Ih I p r cn 1 5 th f nu 

mark Ih comm n t I W thi h ur ft r ad 

mi 1 n in pit f ifort h u uml c 1 

\ut )t h e 1 a c m{ li It I c mminut I f a 

tu f th u| I cr tl ir I f the f mur the f a tu 
fragment ha mg t n thr igh th f m r I arterv 
an 1 V in 

C vst 8 Subcut me u rujtur f th 1 R I P 

lilcal a I rv an I V in f il 1 g tf acti c b li a 
non of a litT kiic j 1 t 

1 iicnt a f male ag t4 ' ar a admittel t 

th hospital f r the purj 0 c f hre king up Ihc 

Sion about the knee joint Ihca/Tcct I art ulation 
«a stilf ith /e th n 10 per cm f ih normal 
range of m im nt j resent ( U al in 1 \ r v 
cxammati n eif thi jnntsh \ 1 that tl hm tation 

ofmoveme t a iuetjpcrnrt ufarifh ion a J 
not to b V nk>l i Inicrnitrou oxilcanas 
thesia th knee a activelv m >l ihz I Within i 
hour aft the m >h I zati n the fcg bccanc cold 


slightb evan tic ind i lemat w 

No puJ ati n a pal; blc m itl cr the po ter or 
tibnl or p roncal arterie 1 in v a alscnto cth® 
popliteal region (oicr Inc tre ime t in the 
form of heat eJev tion an] immol » nation pro 
luce 1 no effect an 1 the clinical cvi 1 ncc of gan 
grene continue 1 to a U ance \n amj ulal on th ough 
the lov cr thir I of the femur v as ca rie J out 5 davs 
after the initial mobilizat on f the slm knee jwnt 
Di section of the amputate 1 c tremitv sho cl a 


mpture of the pop! teal arterv and ven midvav 
Iwtweeij the adductor hiatus a id the bifurcat on of 
the popliteal arterj into ts ante lor and posterior 
arterie 

CxsF Q Subcutaneous rupture of the popliteal 
arter> and vein the result of a fo tball tackle 
lalient as a male age 18 While plav in foot 
hall he t as tackled vigorou 1> a d roughfv about 
the right knee an 1 thro n to the ground b dden 
an 1 increasing pain as immediate^ present in the 
nght popliteal region He as u able to flex or 
e t nd the knee The popliteal fossa sho ved a mod 
eratc s\ elhng hich appeared to be nc easing In a 
number of hou indurat on an 1 moderate swellin 
of the calf ere n te i Pul atio of the po ter or 
tit III and peroneal a fene c ul I not be palpated 
Because of the severe 1 cna mg pain an 1 s ell ng 

0 er tht right popl t al a ca a 1 1 the du t on of 

th leg op rat on a a i 1 1 on th ba 1 of a 

po ililcvascul inju Opcrati sea ed out 

oh)U aft r lojurv l he r ght p plitc 1 fo awa 
I c I th Ugh a 1 ng po tc 1 c on \ hxma 
tom f )n dcrable siz ape manlevacu 
at 1 Ih poilitc J arterv v a Im st cojnpletel> 
V r f n 1 occui ic l bv mall th mbu The 

p I liteil m al ho ed a I ter 1 ttar 1 he a t rv 

I gal 1 1 c cc ligature in teadof 1 it a 
in nt u t Th poplit 1 n as al 0 1 ated 

Ih inluad i f the calf f th leg a p obablv 
th r ult of all d a n ic n luratio for thwe 
h m rrhagic c t a a ati n i ent in the 
ciJf 1 1) c Jig 

111 ggni a cl I ithout irjina 0 the 
th r I p t J cr live i I ut ou c of um 

e u tc I 1 m ih nii n th i c a 

1 c nc I mo th i I tat g b t r 1 1 ten 

l n lie k 1 1 b I fo t lav Tl e c c la 
t f tf I g goo } pr e t II n but he 

ha a rv icme to t I p hi h h c er ha n t 
in apacit te I h m n anv a\ 

CMtOTID \RTFr\ 

Wound ol the common cirotul irten are 
prtfcnblv treated b\ suture The nearer the 
jnjurid \c cl I to the heart the It s Iikeli 
hood there ts for a uturi repair of the \a»cu 
lar wound to bt followctl b\ thrnmbu forma 
tion bc|?niiinR at the suture line I rtquentfv 
however the t oented trauma permits onl> 
the apphtalion ol a ligature In the greater 
proportion o( the reported cast of carotid 
arten wounds bgdion of the iiyurul vessel 
\ is the usual procedure Ilabtrer f4 5 6) 
reports 8 cases in which the wound in the 
common carotid arterv was sutured 2 cir 
euWr and 5 lateral m one case ligation was 
later made becau eofsecondirv liTmorrhage 
Of the 8 cases 7 recov ered and 1 died 
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In most of the reported ciscs the cirotid 
hgition ^\as earned out for a pulsating tx 
ophthalmus an aneurism of the carotid 
arterj or as a preliminarj measure in opera 
tion for m ilignancj of the head and neck so 
that much of the a\ailable information con 
cerning the effects and dangers of cirotid 
ligations IS based on this data The possible 
development of enccphalomalacn with art 
suiting hemiplegia is alwavs an impending 
danger in the ligation of the carotid arterj 
Sattler in 17 ligations for pulsating e\oph 
thalmus notes 17 fatalities upon the complt 
tion of the ligation 

In rabbits ligation of one common carotnl 
arterj produces no noticeable effect on the 
ammal In a number of instances both com 
mon carotid arteries were ligated and the 
resultwasalwajsfatal Inmin thcincidcncc 
of enccphalomalacn depends upon a number 
of factors first the general state and age of 
the patient second the presence or absence 
of changes 111 the vessel w ilU — it was i teach 
ing of Kocher that to tic the common carotid 
artery in a person past middle life w is always 
dangerous and in the arteriosclerotic cquiva 
lent to a death warrant — third the manner 
of application of the ligature fourth the van 
ations in the vessels forming the circle of 
Wilhs Concerning the last the observation 
of a large number of brains in the ncuro 
anatomj laboratones of the Jetferson Medical 
College discloses the fact that vanUions in 
the circle of \\ illis arc a rather common lind 
ing Particularly sigmlicant is the presence 
of an exceedinglj mall postenor communi 
eating arterj or complete absence of the latter 
V essel Such anatomical v anants undoubtcdlj 
affect the outcome of some cases 

Manj of the carotid ligations cause no 
disturbance Occasionallj the cvadence of 
cerebral disturbances does not appear for 
some hours or dajs after the apphcition of 
the ligature 

The opimon has been expressed bj a num 
ber of able observers notablj Perthes (21 -> 2 ) 
that the cerebral disturbances following ca 
rotid ligations are due to 'thrombus formation 
and resulting emboli The relation of thrombus 
formation to a sudden and forciblj applied 
ligature has been noted particularlj by 


Sigcrist In an analjsis of So fatalities follow 
ing ligation of the common carotid arterj he 
noted an ascending thrombus extending to 
ward the head from the site of ligation 4 
times I he thrombus foundation was the 
direct result of a sudden and forcibly applied 
lig iturc 

John Hunter was first to call attention to 
the importance of avoiding injurv to vessel 
walls m the application of a ligature 

The contusion of a large vessel causes defi 
nitc slowing of the circulation even thougli 
the vessel is umnjurcd Probablj the vascular 
contraction noted in the operation of arterial 
sj mpathectomj can be interpreted in the 
simc waj The vessel narrows for a time 
I he narrowing causes an increased resistance 
to the circulation because of the narrowing of 
the lumen of the arterj while the arterial 
pressure centrally remains unchanged In 
jurj to the vessel wall particularlj theintima 
iml slowing of the circulation arc among the 
chief causes of thrombus formation If the 
blood stream flows with its accustomed force 
It m ly tear a small thrombus from the site of 
vessel mjurj and the beginning thrombus 
would then form an embolus Or the throm 
bus maj grow into one of the adjacent col 
laterils and interfere with the developing 
collateral circulation or mij form another 
embolus In bncf traumatism of the vessel 
and i change m velocitj of the blood stream 
m ly be directly responsible for the formation 
of a thrombus and possible emboli 

The application of a ligature to large v as 
cular trunks must be slow and gentle either 
fasaa or a thick coarse thread being used as 
tape In this way one tends to eliminate 
injurj to theintima one of the chief causes of 
intravascular clotting In the joung with 
soft elastic walls it is possible to occlude the 
lumen of the vessel without injury to the 
mtima but in the sclerotic vessel with its 
fnable intima it is almost impossible to ligate 
an arterj without mtimal trauma This lat 
ter fact represents the great danger of carotid 
ligation in the old 

Secondary hemorrhage can as a rule be 
prevented as noted by Blair (i) in heeding the 
advice of Billroth neither to suture anj 
wound in the floor of the mouth nor to suture 
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It circumference Ro other \e sel trauma \ as 
present The ound in the arterj was sutured md 
the Cl cuKtion abo\e the site of injurv was con 
trolled b> tapes When the suturing i as finished 
pulsation of the \es el below the s te of suture a a 
easil> VI ible Within 48 hour definite evidence of 
arterial occlusion appeared the dor um of foot belo v 
the malleoli showing igns of gangrene \ line of 
demarcation was present in 4. daas On the sixth 
dav after the occurrence f the injury amputation 
\ a performed about 5 ccntimetc s abo e the Im 
of demarcation The ti sues were anamic pale 
gra\ and di 1 not bleed I iftccn davs htcra re isjon 
of the amputation stump \ as camel out The ti 
sues no blclfreclv th muscles ere re 1 and full of 
life \ llatcral circulation haJ cstabli hed lUclf 
\ ell within the j week, perio I 

Thi I atjcnt at the present time has a useful 
wci ht bean g stump e ten 1 ng 5 in he below the 
tub clc of the libn andi able to [erf rm all of her 
hou hoi } luti s ith rchii th little di comfort 
Her general health 1 c ccllcnt 
t W ound of right femor 1 artcrv an 1 tin 

the r suit of a c imp un 1 comminute 1 fracture of the 
upper third f the femur 

I aUont a male ag Jb venr truck Inver was 
thro noThi truck an I $u ta ned a mas ivc ound 
of the ufper cn 1 of the right tl igh On a Imi ion to 
the h pital he \ a in profoun I h ck a 1 in addi 
tion bice ling a continuou from a ma 1 c lacera 
ti n on the ventral urface of tic thigh shock 
treatment as in iitul la 1 the f moral artcrv an 1 
tin ligat 1 The up{ cr cn 1 f the femur \ as 
ma kcll comminute I Within li h ur after ad 
m ion n sn ic of c r\ effort he su cumbt I 
\ufQp h c 1 a c mpli ate i commi ut I frac 
ture of th upper Ihi 1 of the f mur the fnctur 
fragment ha ing torn thriugh the fem ral rterv 
an 1 cm 

C vsi h Sulicuian ou rupture of the left nop 
lite 1 artcrv an 1 \ c n f llo ing th acti c mobiUa 
tion of a iiT knee j ml 

I licnt a female age u vears as almittcd to 
the hospital f r the pu j c f breaki g uj a Ihc 
SI ns about the knee JO nt The aJTecte 1 arliculalion 
was stilT V ith less than o per cent of the n rmal 
range of m ment present Clinical an I \ rav 
examination of thi j iint sh ve 1 th t the limitation 
of movement was luc to periarticular a Ihc i n and 
n t to bonv ankvlosi Cnd r nitrou o 1 fc anas 
thcsia the knee vas activcU mol ilizcd Within r 
h ur after the mobilizat on the leg became cold 
si ghtlj evanote and edemat us 

No puJ itj( n as pilpabk in either the po tenor 
til lal or per cal arteries lain as ah ent over (he 
popliteal region ( on crvnti c treatment in the 
form of heat elcvati n and immobilization pro 
duccl no effect an I the clinical cvilcncc of gan 
grcnc continued t ad ance \n amputation through 
the lo cr third f the femur as carr d out 5 da>s 
after the initial mobilization of the stiff kn« joint 
Di section of the amputated cxtrcmitv shov d a 


rupture of the popl teal artery and vein midua 
betvecn the adductor hiatus and the bifurcation oi 
the popliteal arter> into its anterior and no te 10 
artenes 

Case 0 Subcutaneous rupture of the poplitei 
artery a d vein the result of a footbaU tackle 

I atient V as a male age 18 While plav g foot 
ball he wa tackled vigorou 1> and roughlv abou 
the right knee and th o\ n to the ground Sudde 
and increasing pain w as immediatel> present in tl 
right popliteal reg on He v as unable to fie 
extend the knee The popliteal fossa sho ved a mo 
erat s elli g which appeared to be increas ng In 
number of hours induration and moderate swell 
of the calf ere noted I ul ation of the poste i 
tibial and peroneal arteries could not be palpate 
Because of the severe 1 crea ing pam and s elli 
over the right p pi teal area and the induratio 
the leg operation was adv sed on the bass 0 
po ibie va cular injurv Operate was carried 
10 hour after injurv The right popliteal fo sa ^ 
expo cd through a long po tenor incjs on A hxn 
t ma of con i Icrable size wa present a d e 
ated Ihe popliteal artcrv as almost complet 
sc cred an 1 occupied b> small th ombus 1 
popliteal cm al 0 sho ed a lateral tear The a t 
as ligated between 2 li aturcs instead of a hg t 
in continu t The popliteal ve wasalol at 
TI c in luration of the calf of the leg was p obal 
the result of so callc 1 anxm c indu ation for tl 
vva no hxmo rhag c extravasat on p esent 1 t 
calf of the leg 

The V ound as closed v ithout dra na e On ti 
thirj po topcniive !a> about 2 ounce f se 
wcrcc acuated from the i ci ion other e con 
Ic ccncc as smooth and healing as bj fir 1 1 tr 
tion He was kept m bed for 21 Uvs The ci cul 
lion of the leg I good presents no sv ell ng but 1 
has a mo Icratc foot drop hich ho ever ha n 
incapacitated him in an> av 

C\R0T1D XRTEr\ 

Wounds of the common carotid artery are 
prcRrabU treated b> suture The nearer the 
injure! vessel i to the heart the less IiLcli 
hood there is for a suture repair of the vascu 
hr wound to be followed bj thrombus forma 
tion beginningat thesutureline Frequentlv 
however the associated trauma permits onl> 
the apphcttion of a ligature In the greater 
proportion of the reported cases of carotid 
artery wounds hgation of the injured vessel 
was the usual procedure Haberer (.4 5 o) 
reports 8 case m which the wound in the 
common carotid artery was sutured ar 
cuhr and s lateral m one ca e Iio-ation was 
htermadc because of secondary hcemorrhage 
Of the 8 cases 7 rccov ered and i died 
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reilit} innncu\crof icti\ c reduction on 
the part of the patient and depends esscnti il!\ 
upon the premise postulated 1)\ Sherrington 
Iso anxsthetjc is required thui the neeessitj 
of all manipulatise force being reduced J his 
method of reduction is earned out is follow 

J he arm is pi iced so tint the elbow rests 
against the anterosujicrior spine of the ilium 
Ihc arm is hrst rii^cd shghtK in the sigitt il 
plane The pitient is instructed to pertorm 
external rotation foreilih tlie I ittir mo\c 
ments being aided b} the surgeon who it the 
same time adducts the irm The sinnilt me 
ous action of the opposin^ moxtmenl of 
external rotation uid ibduetion and iddue 
tion with internal rot ition permits the he id 
of the humerub to slip quieth into the glenoid 
caMt\ There is no ludilik diek. on reduction 
when this technique ot reduction is [irutieed 
It is earned out more e isilv ind rtpidlv than 
the Kochcr and other methods and (ends to 
eliminate the ha/ird ol irtenil injure 

In the case of the pojihteil irterv iddi 
tional anatomical rel itions render this \essel 
more prone to injure from i tonfu mg lorec 
The vessels of the lower extremitv pirtieu 
larlv in the popliteil piee are m more inti 
mate rel ition to tlic bone I igure i illustrates 
the proximal lix ition of the poplited irter> 
and vein at the idductor hiitus where it is 
firmlv lixed In the adductor mi^nus ten 
dmous arch Distallv these ve sels art again 
fixed bj the tendinous arch ol the soleUs mus 
cle and bv the interior tibi il arterv as it 
passes through the interosstus membrmc 
The anatomical nc irness ot the pophte il 
arterj to the posterior surlace ot the (emur 
and Its proximal and distal fixations arc the 
latent anatomical factors which explain its 
subcutaneous vascul ir rupture the result of a 
severe contusing injurv without m associ ited 
bon> injur> 

Cases 8 and g are illustrUive instances 
wherein the popliteal \cssl1s were ruptured 
>et no bonv injurj was sust lined The aelivc 
causes of these poplite il \ essel wounds were 
as follows Case 8 resulted from active 
mobilization under anxsthcsia of a stiff knee 
joint Case 9 resulted from bein^, taekled in a 
football game In the majont> of instances 
the suddenness of the applied violence or 


movement induces a m irked tension and dis 
tention of (he v essel w all I he cl istic tissue of 
the vessel wall offers but little protection 
against injurv from i sudden violence in the 
cist of the popliteal irler> The maximum 
distention of the vessel w ill ma} not be 
rtaehcd but the suddenness of the violence 
ruptures the vessel bee luse of its natural 
anatomical lix ition 

I he mceh inism of this v iseul ir wound h is 
been aptl> eomp ired to i t lut string which is 
held (irmlv (ixed at either end should a su<l 
den pressure or pull be applied its center 
wouki tend to give awaj 

I Ktured in figure i is a 1 irge anomilous 
tendon whuh courses obliquelv icross the 
popliteil spiet Certunlj this tendon when 
present would act further to lix the popliteal 
vessels \\ hik the finding of such a tendon is 
a rirc event it must be recognized thit the 
subcutaneous rupture of the popliteal vessels 
is also a rare occurrence 
Woumls of the popliteal artcrj which are 
the result of dislocation of the tibia have been 
reported m a number of instances Schulz 
( j) reports the occurrence of a popliteal rup 
ture in i voung adult following the reduction 
o( a dislocition of (he tibia Bruenner f,) 
reports 4 instances of subcutaneous ruptures 
of the popliteil irtcrv ^ of which resulted 
from dislocations of the tibia 
Here again the anatomical fixation of the 
vessels and the well known fact that when the 
leg is extended the popliteal vessels do not 
rest on the bon> surface account for a pos 
‘^iblc rupture of the popliteal vessels if the leg 
IS suddenlv ov erextended as in an anterior dis 
location of the tibia 

COLLVTERXL CirCULVTIOV 
Ccrtainlv the establishment of an adequate 
collateral circulation following the ligation of 
a large vascular trunk must take some time 
In the experimental ligation of large arteries 
in animals the development of a definite col 
lateral arculation takes from 15 to 21 dajs 
dcpeiulinj, upon the v c sel ligated and the 
site of the ligation It is well to remember 
however that large artcnal trunks can be 
ligated m animals with considerable less fear 
of gangrene than in man 
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\Mtiiout free cfriimgc 'inv wound lh« con 
t^Ins a Iigitul cnrotid or 'i rnmir> 

br meli of the c\ttrml c irotid In the liRitjon 
ol liri^c irtcncs it t bc-it fio\\L\tr «;crupu 
loud\ to 'i\oul (Ir iin ij,c 

1 he prognoMs in t irotii! Iig ition tppt irs to 
be more /uoribJi when jt js combintd «ifh 
the simultincoub ncclu ion «i ihi intern il 
ju„uldr\ein Inspittol omc di infin;, >pin 
ions concerning (he litter jirottdurt the 
ob er\ ition of ()[)pel Ilir^er f irn M ikin 
(i8) ind others show th it the h u ir I jJ irte 
rnl li^Ttiun i elelmiteh le im 1 when torn 
hineif with the iniulnni ni otilu n n < f the 
icconipuning \tin ^tt 1 u«hr t i whi 
his hul m evten i\e t\p(ri<mi \ iih irtmil 
injuric in (T I i irntd at iht imuh me 
ous h^ Ition <if the < wwm n e ir >(i I irtire m I 
intern li ju^ul ir \ein in I in euh in time 
detinite po tope nine lertlri) tl mn^ i r) 
lowed I he UkiIdh of thi in mpiinm^ 
Min e\en though uninjured imiill im uK 
with tile w wnde<l irlerv will I < di u e I 
under the ^eturil he i lint. ' I tre ilnuiit 

\s \ri \it( \i M\ Mil s )i r i » I VI n 
Ih( im[)ori inee of tin in it nu d tiviti n 
« f blot tl M el i ne e nhe eoiunbutm^ 1 1 
tor in the lu iln n t \ i tulir inpirn i 1 
lo ving i SI ere t ntu irv ( r«i i It tnin t f 
menljin ‘'ueh in ilt mi d tiMtion trt pri 
ent u the He wlur Irinelu I niiltrdh 
si/c f ih< orij,t;i in i im «>f th liiur iri 
the ite if oripn it thi iib t ipiil ir md p * 
tenor luimeril ireumtUx fr ni tin i\iHin 
arlerv liwi the liiturt ill n of the ji j ln« i| 
arter\ mt ) the intern r and po ten rtihil 
lliniciilv ihi anitonii ill'll! Well lllu 
tritod in the tepi >1 % i ul ir injure ol creel 
ineidciit to the e ti urn net < r li the ri lu (i m 
ofndiltnttd houl iir Ilu pn »lir j r ij r 
lion of the le ill ibit npt rle I t i t >f i\ill ir\ 
artere veoiinrl i o iifed with i di hieited 
shoulder hoee thittlutepe tviiulinn 
jurj encountered 1 ih it either the nb i !J)U 
lar or po tenor hiinuriJ tirtumlhv irltre i 
torn n\ i\ from it point of orij,in 

Kocrle tio iij in I'l's rtj>>rt d ueh 
accidents in hi own exiierienti In njo he 
added another personal ca e anti eullieted 44 
cases from the literature Ol the 44 collected 


c iscs one half of them were m recent di loca 
tion and m more than one third of the latter 
group the v iscular rupture took place durnij^ 
the act of reduction In onlj % of the 'ire 
group wa it delinitelv established that the 
irfcnal wounti otcurretl with the dislocation 
/ urthermore in o instances of (he 44 the 
V i eulir wound occurred durinn- the reduc 
fion Moll liloLitions Koerfc considered 2 
month or more j in arbitnrj time chmion 
pen 1 httwten recent ind old dislocation 
stim on ( /» in ibS^ reported 44 axillarj 
irtery w und following di location of the 
houl Itr (>t fh 44 ca e 12 recovered and 
<tu I 

I he n Mew irtliv fiet concerning the asso 
<11(10/1 M ividifi irterv wound withdis/oca 
tl Ml ttlie h< ul ler IS (h it this V a cular jnjurv 
<tur III the mij iritv of instances from the 
mntnunt in \ mincuiers usuiDv practiced 
when i ii!< cited boulder i> reduced Lv 
i i\c iiUnte and c\tt ivc traction must 
I i\ 1 1 ( I Jht prt Liiet of arteriosdcro is 
nice lilt evtrcmi t irc in reduction It is 
wluii the re lu ti in 1 Uth ulf thit a wound of 
til uillirv irterv 1 hkilv lotikcjilace In 
ilurcliKiKn I in Id di iocition pirticular 
ire mil t be extru id in 1 an open operation 
I ilu I Ivi die JM edure it the reduction 
inn )i c i ill Ii clTuted I en tit Koeher 
nuih I I re lu tnn I n M without danoenn 
ihi re pc t tor m irked pre ure on the 
iMlhrv ve el 1 pro hi td in earrving out 
ih K< hcrmcthil f reduuni. t di located 
he ul hr 

Ihe prev niion M the po ible isccurrence 
t till injutv merit i hncf con idcration 
I irmerlv there wi i „inerd bihef in the 
impiHtn t <M the Iigiment for the tixation 
<)t i »mt (*u( at pre ent there i a fendencj to 
believe thit tlu tonu aeti\at> of rau cles is 
the m t imjwvrimt futor In hi sene of 
mirvelou tTpmminl Sherrington shows 
thit morhnirv mnements muscles obej 
the Uv\ ol reeiprcK il iiinerv ition ^ntaj^oni 
IK mu ch even \ lur^i tic action md li\ the 
J 'int . . , 1 

I ehn led hi developed i method of redut 
mu \ ch h ated houlder which the writer has 
u ti in V mo Idled form Mth ucidorml) sue 
cts ful and safi factor) results It 1 tn 
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vTscuhr tr'ium'i present ^\ould ha\e seemed 
to render a fatal issue ine\itable jet rccoaerj 
ensued \nthout an operation Injuries wluch 
in\ol\c both the arter\ and its accompan\mg 
aein appear to show a greater tendenc) to 
spontaneous cessation of hxmorrhage I he 
spontaneous healing of artcnil trunks pir 
tiall} or completeh dnided has come to 
light largeK bj discoxer} of the \ascuhr 
lesion in the course of operations upon ncr\es 
Makins remarks tint the great majont\ of 
these inst inccs arc due to contusion \ ascular 
lesions which are the result of a sc\ere con 
tusion ma^ not cfTect i complete brcik in the 
\cssel wall (,) in ,0 such injiincs 

found the intimi alone injured 9 time the 
intima and the media 21 times Sebestjen 
( 6) questions whether the spont ineous ccs 
sation of hemorrhage occasioned b\ in in 
jured aes el is not dependent lor its cessation 
upon the equah/ition ind bal incc of pres 
sure Ihus small \e els bleed le s for the 
pressure is cisiH bdanced He bclieets thit 
the bleeding stops siiontaneousU when the 
pressure of the c\triaa ated blood in the tis 
sues 15 as gre it as the pres ure of the blood m 
the injured Ncssel Olmou K the contraction 
of theacssel wall is also a laetor Ihu injur> 
of the popliteal ftmoril or of some other large 
Mscular trunk ma\ temporaril) stop bleeding 
in the absence ot an obstructing thrombus 
Should endenee of progressne hamorrhige 
e\ist and the hxmitoma present increase in 
•'ize operation is indicated without delaa 
The deliberate delaMiij, of operition m the 
presence of a large liTmatoma the result of in 
injurj to one of the large \essels Ins two 
hazards hrst the pressure ol the h emaloma 
on the surrounding ^cssels which inferltres 
with their p irticipation in the establishment 
of a collateral circulation — the true ciuses of 
gangrene when it occurs alter ligature or su 
ture are those which interfere with the eslab 
hshment of the collateral circulation — sec 
ond the danger of infection of the hxmatoma 
for with infection besides sepsis there is the 
additional hazard of a sccondarv hemorrhage 
Infection is probablj the most Ircquent cause 
of secondary hxmorrhage 
The danger of ho-morrlnge following the 
remoaal of a retained foreign body dcscraes 


mention Such a retained foreign body may 
act as a \ ascular plug or may control bleeding 
from an injured \essel by pressure and its 
removal may set up a most alarming hxmor 
rhage The surgeon must ha\ e tins possibility 
in mind in the removal of a retained foreign 
body lying m the neighborhood of large vas 
cular trunks and be prepared before and dur 
ing the operation for such an emergency 
Case ^ IS an cvampic in this group The 
patient a colored female w is admitted to the 
hospital wath the blade of a knife embedded in 
the left side of the neck so that only the 
handle protruded Eortunitdy no attempt 
was made to witJidriu the embedded weapon 
before the patient was transferred to the 
operating room When the knife was with 
drawn a mo t alarming hxmorrhage ensued 
Both the carotid and jugular vein had been 
severed The wounded arterv and vein were 
Iigitcd Keeovery was uneventful 

I he question as to wliethcr the injured v cs 
sel should be treated by the obliteration Iiga 
ture or the conservative suture has been 
admirably summed up by Matas (19) La 
Roque (14) and others and the consensus of 
opinion decidedly favors the ligature I he 
deasion in favor of the aseptic hoiture is 
based on the end results that ligation is usu 
ally an easy procedure and the suture often 
a (hflicult one is entirely outside the question 
In two of the cases included in the series of 
arterial injuries (external iliac common carot 
id) repair of the injured artery was carried 
out by careful suture In both instances 
delmite thrombus formation resulted extend 
ing cephalad from the line of suture In 
regard to thrombotic occlusion the experi 
mental evidence shows that even in the best 
conditions in laboratory animals the suture 
especially the circular suture is liable to a 
very considerable percentage of failures 
through thrombotic occlusion or cicatrici il 
stenosis Before the war Matas collected from 
the literature reports of 49 circular sutures 
which had been performed in civilian hos 
pitals and in peace conditions A careful 
analysis of the available postoperative evi 
dence showed that 13 i per cent had been 
followed by gangrene Of the 37 patients who 
recovered m no less than 3^ (87 6 per cent) 
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In C'xse 2 m uhicli the external iliac artery 
t\as sutured gangrene of the foot <le\cloped 
prob ibl> as the result of thrombus formation 
at the suture line An amputation nas per 
formed within \ centimeters of the line of 
demarcation it which time the muscles were 
pale dull gnj in appearance and the entire 
procedure was fret from bleeding Ihree 
weeks later i reaasion of the stump was cir 
ned out and the ipptarance of the tissues 
found markLdl> changed The mu clt were 
red glowing with i hcalthj norm d color and 
bleeding from the cut tissues was most actixe 
The time for the establishment of the lollal 
cral circulation in this inst mce w is within the 
week penod 

\ri> studies of imputatcd exlrenuties 
upplementcd b\ lUerdis eetionsof the spea 
mens appeir to mthtite tint the artine 
iccompanMn„ the \ arums ner\es ire imong 
the most import mt of the \t el toneerncdin 
the formition of in iduiuate t« hater il cir 
eulituui I xperiniental ligition of the fim 
onl irter\ how tint the c t ibh hmetit of 
an cfliCKnl loU iter il tiriul ition following the 
ligition ikptnd mainl> ujxm the senlir 
artin J he %i i nenorum ittompinving 
the N moils nerN ire onutime \e el of 
some M c jnd in uUlition this am tomo es 
freeh with other irttnd twig to form a 
Lonlinuau % a tul ir network When ilirgt 
\tiulir trunk i octlu led or ligitt<l the 
N i i neriorum undergo in iiurei e in tluir 
lumen e t iblislnng an exiellenl eoUitcrd eir 
cul ition \ anation m the t ililier iml m the 
inistomUie ariernl network of ilie ni i 
ncr%orum ire \it il factor in the formdum of 
in ellieient coll iteril eireul ilum 

file jmre morjihologic i) fictor md its reU 
tion to the ileNelopment of a coil itird emu 
Idtion is not sufTieicnll) rcco^ni/ed md lus 
not been giien the attention it dtscnc 
W hile in the mam the a iriations of the larger 
arterial trunks tend to conform to i number of 
well delineil anitomicd tapes the eanatums 
of the smdier arterial twigs art so highlv 
indiaiduah fit as to defj analjsis And it is 
not unlikcH that sucli artenil indiMilualism 
jf means of rtiordin^, and measuring them 
were possible would be as dislinctiac as one s 
finger prints 


Attention has been particularly focused on 
the question of pressure exchange of sub 
stances in the acssd and aessel walls the 
tonicity of the capillary bed and tissue needs 
but the pure morphological element is u ualK 
oaerlookcd The marked aanations m the 
blood aaseul ir tree surely must haae no little 
mfluente in the establishment of an efficient 
collater il cireulation In a number of studies 
on the \ariitions of the blood \ascuUr tree 
(15 16 17) It is noicworthv that a tindin of 
delinite hypo^enesis of the blood \cs ds 
occurs in approxim itely b per cent of all ca 
da\er J lus hspo^^encis ronsj ts of defi 
mteU smaller eilibcrecl lilood \c sds and a 
dccreit in the number of br niche The 
micro c >pic ima„t confirms the fatter findin 
for the tximination of i eonsidcrablc number 
of irtenil w ills show a wide aanation in the 
gener il miir d structure I he clastic content 
the mu Ue content etc exhibit wijc \ana 
(urn In omcinlince the at c( because 
ofilsfiulty mural structure appear almo t 
fragile in other ci t strong and robust 
Sueii im ling ire recorded independent of a e 
md «h ease md repre ent di tmet morpho 
(ogle d tspe 

( oinrr ely eon ulcred the pre enceof adcli 
liond brmehe the firesenee of acco oty 
irtenes ire n it uiieommon tinding m the 
experience of my ob ere ant anilomi t 

Surely sueh f letor is outlined aboae repre 
sent imjKirt ml elements eoncerned m the 
formition of in excellent eollatenl circuh 
tion entirely ipirt from the pure p'lysco 
dyninuc fietor Ihe writer in no wav 
umltrcstim ite the phv ico dynamic fictors 
amcerned m the formition of a collateral 
eireul ilion but de ires to c ill attention to this 
morphological i peet 

TI LVTMrNT 

Wound of the blood \ascul ir treem which 
the cvaeicncc of h emorrha^^e is not sevi re and 
no cootimiou incrca c in of the h'wna 
toma appears may for a time be treated 
con en Uivtly Numerous observations are 
pre ent to show that the spontaneous ce sa 
(ion of hemorrhagt is po iblc m case ot 
injune (o Urge ic seJs fherc are ^ 
of remarkable instances on record m which tne 
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must be ipplicd gentl> to occlude the lumen 
of the vessel \\ithout intim'il injur} Studies 
b\ SchaclTer (24) nt the Ihugh Institute of 
Anatonn on the obhtcrition of the lumen of 
blood vessels indie ilc tint injurv to the 
endothelium incident to lie^vtion miv result 
in intriv vscuhr clottin^ md thrombus In 
one senes of ligntions thrombosis w is ol com 
mon occurrence ivhile in 1 second senes it \v is 
rare Halsted Holman and others advise the 
use of coarse ligatures such is t ipe rither 
than fine ligatures which m u cut through the 
arterial wall This has been our pr utiee In 
the one popliteal ligation the irterv indvein 
were divided between ligitures insteid of 
ligating in continuity Holm in his igiin 
directed attention to tiie \ due when k isible 
of dividing the vessel between two lio»turcs 
He considers this procedure preterible to 
ligation in continuUv 

M> ] est thanks are evten J d to I )r J I ha ft r h 1 1 

ot th Department of \n tom\ of th J iT 'I ii d 

Coltci^e for his j,cn ro it\ n j la in at nn 1 | il ill 

the a ailallc mat la! and t ' 1 f tl Dm I 11 i,l 

In tiluteof \natomj 


1 I n 11 NCI S 

I IIlur \nn Sur 10 i I xi 313 

III wis J \m VI 10 t b\x 1678 

3 UiLiSNLR D ul chi. /t clir 1 Lhir 1HS7 yS 

4 IIitirRiR \ IS Vliicnchcn incd Wchnehr 1918 

k\ if 1 

Item \\>cn klin Wthnsclr 1917 vct 89 

6 Id m \ di f klin Chir 1917 c\m ^14 

7 lIiRzoc HcJtr 7 klin Chir 1899 643 

5 IlfLMxs \nn SiirR 19 7 1 173 
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1 I m \nn Sur 1918 Ma> 
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0 Null I and St Ji iis Sur C>ncc &.Obst 1919 
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4 s II MUIR anl 1 \D\scji \m J \nat 1924 

1 o 
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I S| 1 1 TM s \r h f klin Chir 196 \iij, 4! i 
7 Sum s \ n Sgr 11 1883 Nov 3OS 
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b\ circu) ir suture «ith ind uitliout inter 
po (.() j,rifts the 'imstomo«;cs hul p^o^t<I 
functioudUv \ iluclcsb or supcrfluou if wc ire 
to jud^c In l)cln\ior of ptriplitr'i! pul ts 
I he mir^m of the \fct\ mu t nlm>5, lit 
uhethcr with the suture or li„iturt in the 
intcgntj of the colhtcril circulition \ 
proptrl> njiplud Iigalurt uHat to meet 
ulmosl everj, pressing indicuion I rom mj 
own mill clinic ilc\pLncine ligntion (extern vl 
cirotid popUteil eummon ciroiid hruhial) 
h'l re uite<( in reco\er\ 

1 he X due ind the tieet i(\ ot halting (he 
accompifnJU„ >ein th/u h umiijured 
in c-i c of irtin d li„ Uion i \ in m H iiittr 
preted 1 he tud\ oi in\ jir iblim tomtrning 
the blood \ i euhr tree mu I ripn ent i ton 
siderition ol tlie ciriulitore \ tem in lot il 
perpettiie v i eh ed himod\ninuc ippt 
ritu ub^eet to pdentid itriitions ind 
o Cl)] iijuj) M in\ btJu\e til 11 the linger >f 
irtcrid hgitim i gn itK diireinl Is (he 
imult iniou Ijk iti n ot the u mpinsing 
sein 1 he elinied ixpirunu ) M ikm 
Opjiel Ifigirn lorn Ncuiiif ind st Jolm 
( 20 } ifid i/t>/nuti ill I tin expinmtnid mil 
\ 1 eiJ flu priDtmbs IJriok > Mndllilmin 
lb) liuw ideeidcd leer i i in tin ineid lUt of 
gingreiie sslien the triers uid s in ire imul 
laneou Is oeiluded In two f ilie inelude<l 
ei t ripirts lioih the irters iml sem were 
[igUtd f| ipiite d 111 i t immi n e irolicj) uul 
the ret istrs « is uitliout n (t in ci<b in 
sttnet JI )in in uJsi i i)it lig itn n o) torn 
rnon fern rileein ibtse the !et}> temor d i r 
eeenlm^ iphenou inli^itDti the pi pUle'd 
irltre in »r ler unilir lerl iin urtum I ime 
to inirei e the tapiK irs re i t inte in the 
thigh in I its thrttdng the It ric ot the tol 
later d ein ul ifiuu into tJit in istomolit cli in 
nil to ]i in the jk) sibihle of gsngrene 
Ilgilion )f the sein ne iTiT the he irt l reeom 
mended itler lig ition of poplite d nrttr> uul 
Min It gingrtne is su jiieteil luit it mu t he 
performed liifi re true gingreiie upmene 
Mtkin hehties thit the tombintd pro 
cedure miinl uns within tlie hmb the nsilkr 
amount ti blood U))j)hetl b> the colUteril 
cireulitiuii Wlnteser mi) he the fictor 
that tletermine the formation of an efllatnt 
coll iterd tirtul itioii surel) pres urt mu I Ik. 


an import int one for change of pressure 
interferes m omc degree with the necessary 
stimulus for sascuhr dilatation and evchan e 
of sub tanecs through the capillars walls 
Blood \ strsiceable to the fi ues in the 
lapillars region onls and there is a definite 
relition hetsscen blood prt sure and per 
nieahilits 1 urthcrmorc tn the eximination 
of capill iry fields there is a distinct difTerence 
hetesetn arteriole and capillaries Between 
the eipillaries ind scnules the diiTerence is 
much Its promntnied Iht mu cularwallsof 
mins stnult i o thm and incomplete that 
the tsehirtgt if sub tanccs chrou h their 
s il) mu ( be t in ideraldc and in omc cases 
the \t tl which ate classed as sems are 
from i phs volo„veal point of siess to be re 
girded a cipillirie Simultaneous libation 
1 1 the liters vn 1 sem wool I seem to mam 
tun i mire eqiiible prt sure equilibrium m 
tin imjHirt int fun tioning cipiDar) bed 
While (he eilihtr of the capillanc i mamlj 
deteTmiise I bs their own tonu it is of course 
il o iffetted to i <trt im de„rLt h) the blood 
pie UTe tkr h It) In some experimental 
tudics comt.rnin^ the \ rfut of the combined 
prmelure krinipl 'j ) ol Sauerbruch s clinic 
idsi c uain t the ligation of the scin He 
u dthelidnee i thebii efhi ssork but 
)>i re uli ire in no mean consmcing The 
futllutth irterie ind capili irit in norma! 
ubjeet e irs greitlv and the fict that the 
|)i\er to re ist in interna) prts ure la desel 
opid (o i dilTerent decree in the capillaries oi 
hherent U ue ire entirels oscrlooked 
Without m ittempt to addi thi tKsi too 
hessds sMth ihi phi t of s i eulir surger) 
(he bilanet of opinion both tlinica) and ex 
{Kfimentd strongs laeors the simultaneous 
ligitioii of tilt irler) and \ein Ihc orlv 
contri indie iti m to thchgition of the \ein a 
noted bs Brwk i tsidence of oh trucUon m 
the collateral sein 

iht operctnn in else of irteria) wound 
nett itatc igeJitrou expo ure of the injured 
\t cl i Mrs tiTort mti I be made to conduct 
thcoiierition leptieills in order to eliminate 
tlie hirird of thrombo i and infection 
Drainage m sa eui ir surgers must bt scrupu 
lou i) xsokIkI I acJvin" and dnmat,e as 
Holman note unite disaster Hie ligature 
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samples Artenal blood was obtained b\ 
puncture of the left \entnclc or one of the 
femoral arteries and acnous blood b> punt 
turc of the nght \entnclc The l)lood gas 
determinations were made on the \ an sljkt 
NeiU (i-') manometnc apparatus Iht cir 
collator) minute \olumc was cdcuUicd from 
the Fici. formula 

Cem 0» ronsumed-per m nute No c cm of WooJ ll 
Amount 0 taken up in lun^ * ough the lun 

by I c cm of blood m n tc 

When the efltct of more thm one tvi)e of 
drug was studied the same animal w is Ubcd 
and sufiicient time was allowed to elapse for 
complete recoaera from the prcMous ants, 
thetic 

RESULTS 

The results are duided for contemcnce into 
three groups, according to the t>'pe of anxb 
thetic omplot ed 

I Ether anaesthesia PrcMOUs cxpcnmtnts 
upon the effect of ether ano-sthtbii are re 
ported m detail elsewhere The present studies 
arc of interest mainU in the companson which 
the) afford wath the other two anxsthetics 
The experiments with ether anxsthesia 
were performed upon 8 animals 5 of which 
were trained and remained quiet during the 
control studies without a narcotic The 
same results were obtained with both the 
trained dogs and those which were given 
morphine The cardiac output increased 
dunng the administration of the ether anxs 


thetic in each of the S experiments the per 
eentage increase o\er that during the control 
penod \ar\mf, from \ to 44 per cent The 
owgen eonsumption usuall) remained about 
the same and the utihration of ox)gcn far 
tenal oxNgen content minus \cnous. owgen 
content) (Iccreasccl m 7 of the 8 experiment 
The pul c rate was accelcritcd in all instances 
I he blood pressure was determined in 3 ex 
penments. \t the beginning of the anxsthe 
bia there wa a marked nsc in blood pres 
sure winch rapidlv declined but the blood 
pres-sure then remained at a sh^^htl) higher 
ie\el than that of the control period The re 
suits of three tequcal experiments arc gi\ c n in 
Tables I II and lU 

II Chloroform anaesthesia Fifteen animals 
were used m this study 8 of which were 
triined and did not require a narcotic It 
isbeliexed that the degree of an csthesia which 
was obtained with chloroform was usually 
not so deep as that wth ether The pulse rate 
usual!) increased but not so much as with 
ether The o\) gen consumption w as deert ased 
slighth m most experiments The utiliza 
tion of o\)gen was increased in all instances 
except two Changes m the cardiac output 
paralleled alterations in the arteriovenous 
dilference rather than changes in oxvgcn 
consumption The decrease in minute cardiac 
output varied from 4 to 50 per cent the 
amount of decline seeming to be directly pro 
portional to the depth of the anesthetic 
The average decrease in the cardiac output 
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THE EEI^EtTS 01 ETHER, CHIOROEORM AND ETHiL CHLORmp 
THE Ties ON THE MINUTE CARDIAC OUTPUT 
AND BI OOD PRESSURE 


\\ J \prw«FNT\L Stud\ 

nv \I PRr |> BI \LOCR M D V\ II ntn Tl ne ee 
I wlh I ri m I 15 f , I I tl L t 


T HL death ntt which ts iscrihed to the 
ulmmi tration of \iriou anasthetio 
js remarJ^ibli Jo\i it (ht prcatrit time 
Thi het IS due in hri,t pin to the increisctl 
informitioj} concernjn;' tJn. phi ioIi>;,icil ic 
tion of the^c drug md to th careful consider 
aiion IS to the choice of uitsthclit m imh 
Mduilciscs However studic upon the iclual 
output nf the he irt of the int ut cY/M-fimennl 
inimal hive been nctleeted Since ill thought 
lint ihii. 1 one of the he t it not the hi t 
mle\ of the condition of (he einulition 
the present slud> was altemple i M iin of 
the ol) ennion suth is determmui )» ol 
l!\e blood Jire sure and h) Iro^dinn umtui 
ication can In perf>rmtdon the me tluti?ed 
pUient but stiulii ujxin tin i ir<(i u output 
e innot be cirned mu bet m i of the th«ver 
of puncturing the hi irt ind of the in ie<un< \ 
of jnihreet method Heine it w i ntn irv 
to use amnnl in ihi siuilv 

I he preMiliOti coniennne. the elTut 
of V irious inastbetiis on the eirtuhti Ml luve 
been formetl mainlv frt m stu fiis on the bl i <1 
I)rc«sure iiid from ob trv iti m mtbiiiUtid 
heart S( nii of this work In rtvtil 1 hnd 
mgs of grt It signiJR mil i>ut lulu turn fr »m 
sutli tiuiies is to till output of hlool i\ th 
heart of ml let vniiml ire n \ )U lilte 1 in I 
in St me mst inci Invt bun t nin I t In 
erroneou Jn prt'iiu evptnmint fO it 
w i found tint ether e m uf in nun i i in 
the eirdi It output provided till ininnl wtri 
not f<o (kii)lv inetheti/il U «i d > 
found tint the imount ol men i i in the ir 
line output from thi idmmi (rifi n tl nhtr 
eould lie It mul h\ the mir iv inou in)tttwm 
of un dk di or In fli< i )nwu trilion 

of digit ill In the jire ent report thi lUingi 
whit/i win found during etiiir ini tlu n 
ire if mtcri I onl\ m lompinson with the 


chan es noted when chloroform and ethjl 
chloride were administered to approximate!) 
the same dcnrct Many previou reports on 
the bl )0(1 pressure during the admini tration 
of i irious type of anx thctic«, are found m 
the literature and the prt ent ligures are of 
interest onh in relation to the chan^^t in the 
ciriliac output 

a TIIODb 

I he stu he con isted of 87 determination 
of the eirdiic output of 4 dogs Eleven 0! 
ihtse uiimd were trained to remain quiet 
without i nircotji. whih the remaining am 
mils Wire „i\en morjihme fu ually 06 gram ) 
ibout in 111 ur bcltrt the control ob ervalions 
Wire mide 1 he l>lood prcssuri, was deter 
mine I in 7 >f the n ir oti7id anmul 

\t(ir >0 >r mort control determination 
>111 I (be ini thelus v\ is adrmniste id 
(hrougb an ipen cone Ihe de,,Tee of ana 
(hi u vv i pr li iblv \ triable but in attempt 
ui ni i li t ) iciiri gehiril relaxation and 
ilnluim 1 (hi )i I nllixis hen the desired 
degcie )1 ini theiv \sa obtained blood 
impk Wire drawn with the tone in place 
ml luntij, tlK continued ninunistrition of 
the ini thetii Ihe ox>gen consumption 
vv i tliiu tetirimned immediitelv after re 
iiDVin,., th lone Ihvs methid l open to 
iritKj m hut me the thinge in ov\gen 
numptviuvvir mill imi inee tlic animals 
well 11 udh (keplv me theti/ed it i pre 
umul thit ihi eror i mall 
lilt i\v„ n iin umjitioii » is ilttermined 
b\ mvm t a Ikiiediet spirometer with a 
^rijhii r I rdm„ deviie Ihe animal \\a 
i mne t I I the spiromiter bv means of a 
nibl ir misk 1 whieh lilted tighth over hi 
mimlh , 

fhe u uil pneaiilions agun t eont 
UT wire b erved in the collection of blood 
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TABLE I— TUL EEirCT OF CHLOROrOPM AND ETIIEl AN/LSTIiniCS ON IHE 
CM DI\C OUTIUT AND BIOOD IRESSUPT 
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samples Artcnal blood \\as obtained b\ 
puncture of the left \entnclc or one of the 
Amoral artenes and \enous blood b> punc 
ture of the nght \entnclc The !)lood gas. 
determinations were made on the Van Sl^kc 
Iseill (i ) manometnc apparatus The cir 
cuhtor> minute aolume was calculated from 
the Tick formula 

Cem 0 consumed^^er minute No cem of blooJ flo 
Amount 0 taken up m lun “ the lun 

b> I c cm of blood I 

When the effect of more than one t>pc of 
drug was studied the same animal was used 
and sufficient time was allowed to elapse for 
complete rcco\cr> from the pre\iou 5 > anas 
thetic 

KESULTS 

The results, are dia idcd for con\ cnicnce into 
three groups according to the t>pe of anxs 
thetic employed 

I Ether ancEsthcsia Previous experiments 
upon the effect of ether anxsthebia are re 
ported m detail elsew here 1 he present studies 
are of interest mainl> m the companson which 
the> afford with the other two anaesthetics 
The experiments with ether anxsthesia 
were performed upon 8 animals 5 of which 
were trained and remained quiet during the 
control studies without a narcotic The 
same results were obtained with both the 
trained dogs and those which were gixen 
morphine The cardiac output increased 
dunng the administration of the ether anxs 


thetic in each of the 8 experiments the per 
ctntigc increase over that during the control 
penod \ar>ing from 4 to 44 per cent The 
owgtn consumption usuall> remained about 
the same and the utilization of ox>gen (ar 
Itrial owgen content minus venous oxjgen 
content) tlecrcascd in 7 of the 8 experiment 
The pulse rate w as accelerated in all instances 
Jhe blood pressure was determined in 3 ex 
penments At the beginning of the ancsthe 
sia tlicre wi a marked rise in blood pres 
sure which rapidl} declined but the blood 
pressure then remained at a slightl> higher 
level tlnn tliat of the control period I he re 
suits of three tv'pical experiments are giv en m 
I ablcs I II and III 

II Chloroform anaslhcsta Fifteen immals 
were used in this stud> 8 of which were 
trained and did not require a narcotic It 
IS believed that the degree of an csthesi i which 
was obtained with chloroform was usually 
not so deep as that with ether The pulse rate 
usuall} increased but not so much is with 
ether The oxj gen consumption w as decreased 
shghtlj m most experiments The utilu-a 
tion of oxv^en was increased in all instances 
except two Changes m the cardiac output 
paralleled alterations in the artenovenous 
difference rather than changes in oxygen 
consumption The decrease in minute cardiac 
output varied from 4 to 50 per cent the 
amount of decline seeming to be directly pro 
portional to the depth of the anxsthetic 
The average decrease in the cardiac output 
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siclcred The present report consists of i 
senes of observ 'itions on the oirdnc output 
and blood pressure dunng ether chloroform 
and eth>l chloride anesthetics No attempt 
has been made to determine the manner by 
^\hlch these changes take place Houcaer 
the findings bv other expenmenters are of 
interest in this regard 

Kodama (g) studied the output of adrenalin 
by the <;uprarenals dunng ether and chloro 
form anesthesia The output uas found to 
be diminished b> both of these anxsthetics 
Since the cardiac output is affected diffcrcntlj 
b> the t\\o drugs it does not seem hkel> that 
the change is instituted b> the adrenals 
It is knonn that anoxamia may be assoaa 
ted a\ith an> of the aniesthetics under dis 
cussion Harrison and Blalock (8) have found 
that anovTmia of a severe degree causes an 
increase in the cardiac output However the 
artenal blood was normall) saturated with 
oxjgen in practically all of the present evpen 
ments and no relationship seemed to exist 
between the percentage saturation and the 
cardiac output Leake and Hertzman (lo) 
state that it is impossible to maintain anass 
thesia under nitrous oxide and oxygen with 


out some anoxxmia Although the effect 
of nitrous oxide on the cardiac output of the 
intact animal cannot be studied satisfactorily 
by available methods it seems probable that 
an increase in the output of the heart is as 
sociated with it 

Various observers have found that ether 
and chloroform cause an increase in the 
hydrogen ion concentration of the blood 
Harrison Wilson and Blalock (7) studied the 
effects of acidosis and alkalosis on the cardiac 
output of dogs Injection of large amounts of 
aad caused an increase in the cardiac out 
put while the injection of alkali resulted in a 
decrease m the cardiac output Previous 
studies (i) have shown that all of the increase 
in the cardiac output dunng ether anesthesia 
IS not due to the acidosis which is produced 
Since the adnnmstration of chloroform causes 
an increase m the hydrogen ion concentration 
of the blood and a decrease in the cardiac 
output it seems likely that the change in the 
output of the heart is not due to alterations in 
the reaction of the blood 

As regards the effect on the peripheral 
arculation Cushny (4) states that both ether 
and chloroform dilate the vessels when they 
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lireitl Ihui^i in tin irttnoetnou 
liirertn win \ irnlili hut it wi usuillv 
liUitU iiKnitil \rtirnl 'itutnit wi on 
( unttretl in tie i experiments Ihe i tnge 
ehui^e m e irlnc lutpul 11—14 71 cent 
lutilu iluiue \ irit 1 fre ni + ro 10— (4 per 
(tilt I ht me m liliHx) pre urt w i ilesttcil 
/i/ri«A the eirh pirt if the mi iht ii hut 
then relurm 1 t 1 i le 1 lij^htlx UU>w tic 
<<mfr<>I hm ihe iteri^t thuir^t in hhwl 
/>re urt It ihi lime o) tin iktenwnition of 
tlu eirlue out[iUt w i — | ir c nl 
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Mu ids tie>e if me tin 11 ire thought to 
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ni irked dteri i e Iht elleit m tlu eircula 
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Ilu fiitor wlueh nn\ jio ibK explain 
the mcreie m tlu cinliac output durin 
tlhcr me tiusii hut hcin prtiioush con 
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ri<» 3 This figur r presents grapl ita!l> th averaj, 
percenta e change m all e pe im nts m ti t cardiac output 
and blood prt urc The inking differ nc n the licet 
of ether and chloroform i not ortl \ 


Fi 3 It IS to be noted in the pr sent experiments that 
ether an®!)th sia caused an increase in the cardiac output 
m eve > in tance that chloroform caused a decrease and 
that ll c eff ct of ethyl chloride nas \ariable 


\agus inhibition Ihcbe latter obiera itions 
together with the present report suggest 
that the factor of pnmar> importance m 
regulating the cardiac output during the 
inhalation of these three anxsthctiCb is the 
action on the heart itself 

It IS rather stnking (Fig ) that the dircc 
tional changes in the blood pressure dunng the 
vanous anxsthetics are the same as those in 
the cardiac output but to a lesser degree 
This fact emphasizes the stabiht> of the blood 
pressure and suggests that the changes in 
blood pressure are secondar> to alterations in 
the cardiac output 

It is impossible to state at the present time 
what effect these anesthetics ha\e on the 
minute output of the heart of man Howeaer 
practicallj all drugs ha\ e similar actions on man 
and dog lurthermore the artenoaenous 
difference of blood from the femoral arter> 
and aein has been determined in 4 patients 
before and dunng the administration of ether 


anestlictic The utilization of ox>gcn was 
decreased in each of these instances indicat 
ing a more rapid circuhtor> rate 

Ihc findings with eth>l chloride are in 
support of the prea ailing climcal impression 
that the margin of safeta is small with this 
<lrug and that it is not suitable for long con 
tmued anxsthesia Since ether and chloro 
form anxsthetics cause opposite directional 
diangcs m the cardiac output and blood pres 
sure it seems from the aicwpoint of their 
action on the circulatory system that these 
two drugs should not be used interchangeably 
Our present knowledge of the adaantages 
ind disadvantages of these anxsthetics in 
patients with heart disease is far from being 
complete It is believed that the work here 
reported is a contribution toward the solution 
of this problem but a final evaluation of the 
anxsthetics which are employed in patients 
with cardiac disease cannot be made until 
more knowledge is available concermng the 
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■^rc pirlu < 1 thniiuh them I ml»U\ f ) m 
sluilvjri;^ the ; lurniu >lo \ nf tlljsl chloniR 
10) (hicrof rm t itt I he na re ul( «ii 
the itti )n (»t nhs! hi n U up* n the \ t eul ir 
tim lliPfel r< 1 hi union I ut the tU^rec 
of juraU 1 tnVwini.K I tlnn th\l pm 
<Iuer<l h) <}il r ) rm iwn mIkii the htter 
I'l jjre ent tn 1 ih m one te nth the (jinnute 
III tlic ur in ] ir I 1 inMin WinkU iml 
I luhion * lOJ inji le ! etiur into the line 
artert an ! ik f 1 nr r i \ i o n tnction tnd 
Inter a \a«0(lil it III n ind sesillin^ ot the hmb 
If the cfTect t n th j irijih rd eirculuwn of 
eneh of tlie cm t fi in i i n i o fd it iti m 
n JiidJCUts th u iher fnior^ nrt primnnl^ 
rt pon ibk for tlu \nni l lUervtionb tn the 
cnrdiac outjmi wlmh t}lt^ lU 

Ihe diflcreiU ciTe<i-s of ilie e mtslhetic. 
on tlic heirt it elf ire t}ioii;,hl to be of more 
imporlnncc lhi'>\ui\ issomewlntmconlrnst 
to some of the oinnion ^\!llth linne htto c\ 
pressed Cushn> (4) st iCcs Ihe fro^slicnrt 


under ehloroform or ether bent more slonly 
nnd more nenklj nnd nt the same lime under 
poe i cert un amount of dilMMion nfl 0 sm" 
to tin jnri}\7jn clTccts of the e drup on the 
tnrtliic mu ek CnticU (3) stated that a 
dqire ion of the hetrt and a decren e m it 
output were imtnted at the \ ere bcpinrtin of 
ether uii the la lIo\\e cr Ge thmee (6) 
st He 1 iher becomes a cardiac depre snnt 
onl\ m the later stages of anx the la or when 
a toxic imouril 1 rmWc) (9) 

biaits Ihe effect of cthjl cWonde on the 
heett muscle as is the case with chloroform 
mdmcuntrist with til it of ether 1 piraljtic 
but the quanlU) of clh>l chlonde \apor m 
the air required is 19 times is greit as that 
of cWotofortti to proflucc comparable re iilts 
ile attnfiuled the sudden fall in b/ood pres 
sure during uhjl chlondc anesthe la (0 \agub 
inhilnlion of the heart while the later decline 
wi thought to be due pnmarif) to eirdiac 
paralysis which was later accentuated b> 
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EMPYEMA IN CHILDREN 

A Pri limin \r\ Report 

cii\rirs r r\r p ^^D i vcs \nd milton i Lr\ im new \ork 

F m th n p tm I f e y C 11 U ly Med I C II r 


I T has for man> } cars been recognized that 
emp} ema in adults and empj tma in chil 
dren are in manj 'wa\s dissimilar and as 
such present dn erse problems to the surgeon 
and the ph>sician It is strange houcaer 
that in the light of this knowledge mana re 
suits of new and \aned treatments ha\e been 
reported wathout regard to the age of the pa 
tients imoUed In some instances when a 
report on a series of children s casts has been 
made no note is made of the definite age of 
the children inaohed That this information 
IS of the greatest importance is e\idcnccd ba 
the fact that the mortalit> from cmp> ema is 
about four times greater dunng the first >car 
than during the fourth 
It IS the purpose of this paper to rcMcw a 
senes of 371 cases of cmpjcma in children and 
to stud> them avith regard to age >ear of 
inadence and organism in\ oh ed 
Of this group 67 were treated in St 
Mary s Free Hospital for Children during the 
years 1909-19 7 and 104 were trcitcd in the 
Childrens Section of New ork Hospital 
(First Surgical Dnision) dunng the years 

1913-1927 

All cases recorded m this senes were dcfi 
nitely diagnosed as empy ema by a';piration 
and the roentgen ray and all reccned surgical 
treatment We hav e not included in this senes 
a number of cases in which no surgical treat 
ment was given due to the condition of the 
patients or cases which were found by au 
topsy to be empyematous after deith caused 
by pneumonia 

The children treated at St Mary s Hospital 
are for the most part from the poorer homes 
of New Aork City the majority being of 
Italian parentage 

ETIO LOGO. 

Empyema in children is as far as we can 
judge always a secondary process usually 
arising from a previous attack of pneumonia 


In our own scries fully 9 per cent of all cases 
were either complications of or scquell'c to an 
attack of pneumonia 

Pneumonia 236 

Chrome sinus 1 1 

Ilronchiti 8 

abscess of lung i 

I oreign bod> 3 

PentoTMlis I 

Tub rculo 1 t 

Undetermined 10 

Apparently general hygiene and social sta 
tils seem to have some bearing on the inci 
dcncc of empyema in children This is based 
not only on personal observation but on per 
sonal communications with a number of pe 
diatricians 

The condition is not so commonly seen dur 
mg the first y ear of life as during the 6 y ears 
that follow probably because of the high mor 
talitv from pneumonia found in infants under 
the age of i year During the season of 1925- 
19 6 there was only a single child under the 
age of I y ear treated for empy ema at the hos 
pital Ihis child was infected with a non 
iiTmolytic streptococcus and recovered fully 
During the sime period of time there were 
41 infants under i year treated for pneu 
moma Of these 17 died a mortality of 41 5 
per cent 

Our figures arc m agreement with those of 
Holt who found the highest incidence from 
the condition during the second y uar * From 
then on it gradually declines until the ninth 
year 

The mortality however was much higher 
dunng the first year of life than dunng any 
of the succeeding y cars As is show n in Fable 
I the mortality dunng the first year was 66 
per cent whereas during the second year it 
dropped to 33 per cent Holt in his senes of 
04 cases at the Babies Hospital New \ork 
City found a mortality of 71 per cent m chil 
dren under i v ear and 59 per cent in those 
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pnthologic'il ph\siolog> of the circuHlion 
particuhrU the minute output of the hcirt 
in circuhtorj disorders 

SUMM \R\ 

The engine output ind the hlood pre ure 
of the dog ln\L been stiidud ilunn^, the 
idminisirition of ether chloroform and 
cthjl clilonde 'inxi.thttjc Some of these 
experiments were per/ormerl on triincel ini 
m^l wlule in others the nnimil were mreo 
tize I witli moq hint I he re ull wire the 
simt whetlier or not morphine wis u ed 
1 he more igmlicint tindings iri is follows 
1 1 ther mi the*su iiu id in increi i in 
the eirdiic output in exerx instmce Iht 
mein blood pre sure w i hghtU ilt\itt<l 
durmi, the in e thetie 

(. iiloroform mi the n wi t iKittel 
with i dilimte diirt i e in the i ir liw output 
an 1 bliKxl I re ure tn t\tr\ «x{irimint 

IheehiiiVse dunng it)i\! ihl n li mi 
ihe-'i i wire nu re \irnlle but u udU e >n 
1 te i t i Iigiit itereie in llu iirliie 
output ind M li j res un It itli i w is 
th ui^hl till interm hit 1> twim thu *f 
etlur in 1 ihl r t rm 


rhcpossiidc meins b\ which these changes 
ire instituted ire discussed 
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EIMPYEAIA IN CHILDREN 


A Preumin vrv Report 

By CIURICS L I \RR MI) F \Ci> avo MIITON I II\I\E New \ork 
F m ih I) p Im t f S g y C 11 1 ty M rf 1 C 11 g 


I T his for m'in> j ears been recognized that 
emp> ema in adults and empj ema in chil 
dren arc m man> \\a^s di«:similar and as 
such present dnerse problems to the surgeon 
and the phjsician It is strange howc\er 
that in the light of this knowledge man> re 
suits of new and \ aried treatments ha\ e been 
reported without regard to the age of tJic pa 
tients in\ohed In some instances when a 
report on a senes of children s cases has been 
made no note is made of the definite age of 
the children in\oh ed That this information 
IS of the greatest importance is e\idcnced b\ 
the fact that the mortahtv from cmp>ema is 
about four times greater dunng the first > car 
than during the fourth 
It IS the purpose of this paper to rc\icw a 
senes of 371 cases of cmp^cma in children and 
to stud> them with regard to age >ear of 
inadence and organism in\ol\cd 
Of this group 67 were treated in St 
^larj s Free Hospital for Children during the 
>ears 1909-19 7 and 104 were treited in the 
Childrens Section of New ^ ork Hospital 
(First Surgical Dnision) during the >ears 
1913-19 7 

All cases recorded in this senes were defi 
nitelj diagnosed as emp>ema b> aspiration 
and the roentgen ray and all recen cd surgical 
treatment We ha\ e not included in this senes 
a number of cases in which no surgical treat 
ment was gi\en due to the condition of the 
patients or cases which were found b> au 
topsy to be empyematous after death caused 
by pneumonia 

The children treated at St Mary s Hospital 
are for the most part from the poorer homes 
of New 'iork City the majority being of 
Italian parentage 


ETIOLOGN 

Empyema in children is as far as we can 
judge always a secondaia process usually 
ansing from a previous attack of pneumonia 


In our own senes fulK 9 per cent of all cases 
were either complications of or sequella. to an 
attack of pneumonia 


Pneumonia 
Chronic sinus 
Bronchitis 
\b cc s of lung 
I oreign Lo ly 
Pcntoniti 
Tul crculosi 
Un Iclcrmincd 


Apparently general hygiene and social sta 
tus seem to have some bearing on the inci 
dcnce of empyema m children This is based 
not only on personal observ ation but on per 
sonal communications with a number of pe 
diatricians 

Flic condition is not so commonly seen dur 
ing the first y ear of life as dunng the 6 j ears 
that follow probably because of the high mor 
tality from pneumonia found m infants under 
the age of I y car Dunng the season of 19 5- 
19 6 there was only a single child under the 
age of I year treated for empyema at thehos 
pital This child was infected with a non 
hrmolytic streptococcus and reco\ercd fully 
During the same period of time there were 
41 infants under r year treated for pneu 
monia Of these 17 died a mortality of 41 5 
per cent 

Our figures are m agreement with those of 
Holt who found the highest incidence from 
the condition during the second y ear ^ From 
then on it gradually declines until the ninth 
year 

The mortality however was much higher 
during the first y ear of life than during any 
of the succeeding > ears As is show n in Fable 
I the mortality dunng the first year was 66 
per cent whereas dunng the second year it 
dropped to ^3 per cent Holt in his series of 
04 cases at the Babies Hospital New \ork 
City found a mortality of 71 per cent in chil 
dren under i year and 59 per cent in those 
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Chart i Ak« incidence of empsema m ^ chillcns 
ca es Stippled area indicates deaths 



Chart 2 Mortality bj a e m 371 children s cases 


jears that follo\\ In the lirst >cir we Imd 
the pneumococcus responsible for onl> per 
cent of the cases whereas in the >cars that 
follow the number of pneumococtu'. cases a\ 
erages around 60 per cent fhis fict gains 
further weight when it is noted that the Cl^es 
of pneumococcus cmp\ema in children under 
the age of 1 }ear occurred during tlic simc 
season (ioi9“i92o) 

On the other hand during the first \ear 
there is a much higher percentage in c isc> due 
to the streptococcus and to mixed inlections 
The latter is probablv due to the fact that 
almost all pneumonias in children under i \ car 
are bronchopneumomas in t)pe 

SEX I^CIDE^CE 

In the 67 cases at St Mar> s there was a 
predominance of males oc er females J he 
mortality rate in males is also somewhat 
higher as shown m the following 

N f N f M t l ty 

Casts D ibs ft 

Male 146 J3 ^ 

Female 121 * 

Ihe slight difference between the number 
of male and female cases in children bears a 
marked contrast to the condition as found in 
adults In a senes of 105 adult cases from the 
First Surgical Dnision New York Hospital 
we found more than two thirds of the cases 


in men \ comparatn e stud\ of these cases 
and our children s senes will be included in 
a lulurc article 

LOC tTlON 

Of the 67 cases from the records of St 
■\Iar> s Hospital 155 were on the left side 
105 were on the right side and 7 were bi 
lateral Of 161 cases during the last 10 j ears 
the following ligurcs were obtained 


1 eft 06 3 4 

P lit 63 JO 76 

il lateral 2 2 100 

COUTSE OF DISEASE 

The most common symptoms found are the 
continued fee er after the prcc lous illness the 
dj'ipnoca cough and the condition of anorexia 
and general malaise In some cases pain on 
respiration is found oxer the affected side 

Empj cma can be easily diagnosed by a com 
bmation of ph> sical signs aspiration and the 
roentgen raj In several cases there was dif 
iicultj in diagnosis Until roentgenograms were 
made as the empjematous cavity was situ 
ated between two lobes of the lung at some 
distance from the chest wall The average 
temperature during the acute process ranges 
from loi to 104 degrees T In some cases it 
ran above these figures and m some below 
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Bmnc\ in 19 4 reported a senes of loociscs 
treated uitli closed drainage of which 35 were 
in children from i to 10 ^ ears old Of these 
there were 5 deaths or a mortalit> of 14 per 
cent * 

In our scries there were 359 patients under 
the age of 10 of whom 7 died a mortahlj 
of '>0 per cent 

In spite of the scarcita of cases presented 
b\ Binnev his results are to saj the It 1st 
of great interest It is of importance how 
CA er to know the ages of the patients so 
treated the mortalita for the \ anous a^jC 
groups and the jear or >ears in which the 
cases occurred 

Ladd and Cutler report a series of 4 casts 
in which there were 12 deaths a mortilitj of 
8 per cent Although the\ do not gi\ c the 
age groups thc> state that thcniajonts of the 
deaths occurred m infants in whom the mor 
talit\ would have been high anawaj The 
hgures in Xable ma) be of interest con 
cerning the relatne merits of the open and 
closed method 

TABLE 1\ — rrL\TI\r MCKITS Of OlL\ 
VND CLOSED METHODS 

1 

M t I «)|< i 

Ca D th V N 1 

IC) \ 

S 4 

30 I ) JO 4 
I S 30 


\N ESTHrsl\ 

Of 1^0 cises operated on between 1916 and 
1927 ether w is used 1^8 times with a mor 
talitj of 16 per cent No^ocam was used 10 
times with i 60 per cent mortahta The 
figures are as follows 


TABLE A — 

-ANAESTHESIA 





M t Ity 


C 

D th 

p 

Lther 

138 


6 

No\ ocain 

6 

60 

Lth>l chloride 


0 


Chlo oform 

I 

0 


B lui y St dy 

f h 1 

d f m > m t 

t d b> 

1 d m th d I) t 

M IS J 

19 4 t> 4 


L dd d C tl 

Am J I) 

Ch Id 9 S ^ 



St Marj s IIo pital 
and 

Ne\ \ork Ho pital 3 i 
(open) 

Binnc) 33 

(closed) 

Ladd and Cutkr f 

(open) 

Ladd and Cutler 4 

(do ed) 

Of f 11 g 



1 he abo\ c statistics are of little v alue mas 
much as the cases in which noaocam was used 
were often of such a serious nature that gen 
cral anasthcsia could not be used 

\ «tu<I> w \s also made of the mortalitj bj 
operators during the > cars from 1916 to i9'»7 
In this scries are included onI> operators with 
10 or more cases (Table VI) 


TABLE A I — 3 I 0 RTVL 1 T\ B\ OPERATORS 


Op t C 

Dr U 0 

Dr A 0 

D AA 3 

Dr \ 17 

Dr \ f 

Dr Z 


D th 


5 

5 

6 

3 

4 


M t 1 ty 
P t 

50 

31 

6 

18 


These figures are of little significance unless 
the following points are taken into considera 
tion 

I The tendency for certain operators to 
do onlj the more stvcrc cases and let the 
internes do the others 

The sea«;ons during which the operators 
A\ere on serAice (It is of interest to note m 
this connection that all the cases in which 
Dr V operated occurred during 6 months of 
a jear Avhen the mortahtj rate was high ) 
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c c 0 t 1 1/ 


m d n l I tv bv V 
A \n h m I I 


/ 5-^ 


3 t ptoe c u B( ph t 


^ The ^eir dunn ^^hlch the operations 
were performt 1 
4 I he iRu of the patients 
Dr \ u^eJ onI\ the intercostal inciMon 

r'OlfPLl('\TlO\‘> 

Compli ations are frequent in cmpvema 
BfocLmg ot the cMt is rcaila an incident rather 
than a compile ition but it occurs \en lom 
monl\ and must be kept in mind when an\ 
unto ird \inptoni develops locktiinjg is 
also fdirlv common but in children is visuallj 
simple tasjJ> detected and is ea i)> reme 
died \spiration of the tube is occasionally 
seen \ rare accident is the unrecognized loss 
of part of the tube \uthin the chest emtj 
A roentgen rav or fluoroscopic exaroination 
should be made at not too long interval The 
opposite chest can thus be kept under obser 
vation al o Osteomj elitis of the nb occur 
m a mall proportion of the cases rather less 
in the intercostal type Again the roentgen 


raj ts of the greatest assistance in dctcctin 
the pre ence and e\tcnt of the trouble \tc 
roMs ot the nb is a fairlj common cause for 
persistent sinuses and local pocketing It 
rareli produces a htc recurrence 

4 cute an imia of \ aning degree is a con 
stant comphcitvon of empvema Repealed 
red c II count'; ard hemoglobin estimations 
houltl be made I he judiciou u e of blood 
trinsfu ions is to be commended 

It mav also be rememb red in this connec 
tion that in drainage of the cavitj the chi'd 
is lo ing a great deal of bodj fluid as uell as 
bodv protems It i thcrelore necessan to 
force fluids and to give plcnt_, of nounshm 
food Bell has figured that adults lose as 
much as 2 1 grams of nitrogen per daj ‘ 

The compbeatjons which occurred in i6'' 
ca at Marj s Hospital during the v ears 
(1916 to 1927) are as foJJons 
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c 

Otitis media i 

Pneumonia of same 
Side II 

Pneumonia of oppiositc 
Side 8 

Bronchopneumonia 8 

Lung abscess 6 

Pneumothorax 4 

Tonsilhti 3 

Furunculosis 
Tuberculo is 


Frjsipclas 
I entoniti 
Nephnti 
I encarditib 
Scarlet fever 
Gan rent of lung 
0 teomjelitis of nb 
Banti s di ca c 
Chichen pox 
Mea les 
Gastro enteritis 


PROGNOSIS 


The prognosis seems to be dependent upon 
a number of factors The most important of 
these are age complications Mrulcnce of or 
ganism condition of patient and treatment 
We have alread> shown the relation of igc 
and virulence of the organism to the mor 
talitj and hav e pointed out the complications 
that occurred It is of interest to note liow 
ever that of 3o deaths occurring at St Mar> s. 
between the vears 1916-19 7 9 were com 

plicated bj serious conditions Nineteen of 
these w ere s> mpncumonic w ere complicated 
hy lung abscesses 3 b> peritonitis and the 
remainder b> such conditions as pericarditis 
gangrene of the lung furunculosis and acute 
nephritis 

It would appear that the cases having re 
sistance suflicient to outlast the iirst onslaught 
of infection and to localize it become surgical 
possibilities Our mortality seems to be a 
measure of the intensity of the infection and 
the onset of severe complications This is 
suggested by the postoperative day of dcith 
1 he av erage period of life m fatal cases w as 
15 day s after operation In the cases, m which 
death occurred during the first 3 da\s in al 
most every instance the condition of the pa 
tient had been v ery poor at the time of opera 
tion Deaths at a later period than this were 
usually due to sev ere complications 

In our sericb of cases there seemed to be 
little relationship between the time from the 
previous illness to the diagnosis of empyema 
and the mortalitv It is probable that the 
thickened pleura which was found in a num 
ber of the fatal cases has some bearing on 
the final prognosis but in all cases it seemed 
to be of only secondary importance 
So far as the surgical treatment is con 
cerned the most important factor is the 


knowledge of when to operate Operation be 
fore the pus is thick and the cavity w ell w ailed 
off increases the gravity of the prognosis to 
a marked degree 


CONCLUSIONS 

I Empvcma is a complication in nearly 
all cases of a persisting and serious disease 
The incidence of empv ema v aries as re 
gards age year season and organism It 
probablv bears a relationship to the preva 
ience of pneumonia and to the virulence of the 
affecting organism 

^ The mortality in infancy isverv high 
I rom then on it drops rapidly until the age 
of 7 and remains extremely low m adolescence 
and early adult life Age seems to be the most 
important factor but the tv^pc of infection the 
year and the virulence of the organism also 
have a great beanng on the prognosis 

4 It appears from the iigures obtained that 
the time between the preceding illness and the 
diagnosis of empyema is only of secondary 
importance as regards prognosis the mam 
factors being the virulence of the organism 
and the general condition and resistance of 
the child 

5 Death from empyema m children is m 
almost all instances due to a general condi 
tion of debilitv brought on by the pre\ious 
illness or due to existing complications and 
not to the empy ema itself 

6 Ihe various methods of treatment now 
in use — the use of the intercostal incision or 
rib resection open drainage or closed dram 
age Dal in s solution or simple drainage — 
seem to have little influence upon the prog 
nosis 

7 The time of operation following the di 
agnosis of empy ema depends entirely upon the 
individual case and the surgeon should be 
guided by the nature of the pus and the gen 
era! condition of the patient 

8 Recurrences seldom result if free dram 
age has been obtained ind maintained until 
the closure of the w ound 

DISCUSSION 

Dr Howard Lilienthal Attention should be 
called to the importance of a proper estimate of the 
gross pathology in cases of empyema It is not 
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scjentific to consider a case of suppurati e pleuns) 
as represented b> a single caMtj The cause of 
empacma s usually infection from the surf ceofthc 
lung and this ma> start from more than one focus 
Indee 1 I ha%e operated in many cases m ahich bv 
free intercostal incision mth ocular examination it 
was poss ble to identify se eral in one case as many 
as 5 liSerent pockets each having apparently ti en 
from a separate focus and no U\o alke as to the 
character of tie exudate \ar\ing from seropus to 
thick pus Indeed multiple empyema cavities were 
fairly common and frequently the Afferent sacs con 
tamed different organisms Ilonever I have found 
that as a practical method the primary treatment 
by trocar an 1 cannula with the insertion through 
the cannula of a small mullifenestrated rubber cath 
eter about 14 F with a very soft finger cot valve 
attached would in about one third of the cases re 


suit in a complete recovery v tlout injection or 
lavage of the thoracic ca tv The can ula 1 re 
moved leavnng the cat! eter in place The soft fin et 
cot IS then tied firmly to the cn 1 of the evthetfr 
outside the chest and fmallv a generou slit i made 
m the end of the finger cot With every e piratory 
effort fluid with or without air is forced out \ h le 
on inspiration the s de of the finger cot a e sucked 
together pre ent ng air or fluid from entering the 
chest 

If the course of the convalescence i uninter 
rupted the exudate gra iually becomes serous and 
vhen N ray examination demonstrate full evpan 
Sion of the lung then the tube can be withdrax 
If hoy ever there is continued fever or other signs 
of sepsis an N ray e imination should be m de 
after s or 6 days and other loculi of pus if discov 
ered should be treated bv more radical surgery 



Khm\ OBSERV\TIO\S 0\ THE rVLLOIIAN TURFS AND ISTHMOSrVSM 87 


OBSERVATIONS ON IHl INTR\AIUR\L \\D ISTHMIC PORTION 
or THE FALIOPUN TUBES WITH SPECIAL REl LRLNCE 
10 SO-C VI I ED ISTHMOSP VSM 

B\sed on Ciimcm \K\\ Lipiodol S7ld\ and LrrRoTunvL Insupiivtion in 50 C\‘;fs 
or Fuum Occlusion 

n\ I C 1 bm\ MD r VCN \rw \0Rk 


S INCE a method of localizing tubil ob 
struction Ins been found increasing 
attention Ins been guen to the nar 
ronest portion of the fallopnn tubes which 
tra%erses the utenne musculature ut cither 
cornu It IS but natural to assume that this 
portion of the onduct measuring is it tlocs 
from o e; to 1 or at the most i 5 millimeters in 
diameter might be occluded readiU b\ inflam 
mation and intra uterine tumors, or temper i 
nlj obhtcratcd b\ uterotubal spasm is its 
function IS to offer passage to the Noung im 
pregnated o\um the presence or absence of 
anatomical anomalies and inflammation is of 
some importance in a consideration of the cti 
ologj ofstenlitj Certaml) from a theoretical 
point of new spasm of the tubes particularly 
if its inadencc can be proved to be as high as. 
has been claimed must also be a causative 
factor 

Sev eral publications hav e appeared reecnth 
dealing with the anatomical and pathological 
study of the intramural portion of the lube 
notably those of Hcrmstein and Neustadt (•>) 
and of Geist and Goldberger (4) The conclu 
sions of both papers are based upon skiagraphs 
made of injected extirpated «peamtns of 
uterus and tubes The speamens. were re 
moved because of libromvomata alone of bi 
lateral disease of the adnexa or a combination 
of the two Emphasis was laid upon the tortu 
osil\ angulations and convolutions of them 
tramural portion m these cases- — a condition 
which occurred according to Hermstcin sand 
Neustadt s report in 54 per cent out of 15 
specimens exarmned Geist and Goldberger in 
confirming these findings in the anatorracal 
material go farther in their conclusions as ap 
phcable to problems in stenlity Thc\ claim 
that m an appreaablc number of cases of 
sterility the tortuosity of the tubes at their 


exit from the uterine cavity as found in the 
extirpated specimen is responsible for the high 
pressures reached tlunng clinical iitero tubal 
insufllation I hex maintain tlus to be a cause 
ol obstruetion to spermatozoa and leave the 
impression tint this condition is a factor in 
sterility more eommonlv than has hitherto been 
recognized Other elinical deductions made bv 
them ire In cd upon their anatomical study 

Ol the specimens studied by Hcrmstein and 
Neustidt Q were resurrected from among 
specimens w Inch had been immersed m forma 
lin solution lor some time and the remaining 
6 were removed from the fresh cadaver Mer 
cury was used by them in the injections The 
specimens studied by Geist and Goldberger 
were removed by operation injected with 0 
per cent sodium iodide solution and skia 
graphed before being immersed into formalin 
Jhe latter authors believed that they were 
de iling with living organs because of their 
fresh state 

There can be no question as to the impor 
tance of these anatomical studies as such or of 
the careful and painstaking work reported by 
these authors But the interpretation of their 
lindings and conclusions because of their elm 
ical implication may be subjected to further 
scrutiny 

I Neither the formahmzed specimen nor 
the so called fresh specimen maintains the 
functional conditions found m the living in 
tact organ or in the sKr i ing extirpated organ 
The uterus and tubes removed at the opera 
tion unless properly preserved in suitable oxy 
genated solutions die rapidly and undergo the 
changes of rigor mortis It is a common ob 
servation that tubes become markedly con 
traded and thicker as soon as they areremov ed 
from the body The tube lumen can thus be 
come more sinuous cspcciaUv at the intersti 
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tial portion here the po\\ erful mu cle is in 
tontriction The pictures of the tntramural 
portion of the fallopian tubes obtain d w th 
U mg are entirch different from those shovin m 
the dead stale Comparison with the shadow 
graphs 01 uterus and tubes made b> earl> 
person'll chnical studies mth collargol thoa 
um and odium bromide (13) brought out the 
differencein astn]jngwa> ‘^hadougraphs 0/ 
the in\omatous uterus and tubes uhen re 
moved from the bod> however presented a 
tortuous ippearance of the intramural por 
tion (14) 

The tortuositj in the injectetl speamen 
a-? R L Dickinson (2) has pomtedout maj be 
due to artificial conditions such as pressure 
upon the speamen exerted during the injec 
tion Dickm on expresses the opinion th it the 
tortuo itj might not have been found if the 
specimen v ere immersed upside dawn in u iter 
and the uterine cavitj injected while an even 
water pressure surrounded the uterus It mlJ 
be recalled that in the living the uterus is sus 
pended b\ it ligaments and dunng micction 
the intra abdominal pros ure is eqjvlK di 
tnbuttd over its surface and umformlv mam 
tamed so that there can be no cccenine pres 
sure in an\ one portion In mvomatous uteri 
moreover the di tortion ma> be due to the 
encroachment of the tumors upon the uterine 
cavitv partrculari} when they are ituifed 
near the horn 

3 Cxpenments upon the sunning uterus 
and tubes of the pig < o) and ilso upon the e 
organs in the human subject (i) hive sho n 
tint under suitable conditions mu cuhr con 
tractions can be conserved for Irom a to 3 
hours and their behavior is quite analo^jOu to 
that of the Imng intact Organs It his seemed 
therefore as if a truer picture oJ themlramuTai 
portion of the lubes would be pre ented bv 
iniecting the uteru clmicallv As hbroid and 
gross pathological disease of th tubes such as 
biliteral pjosalpmx ire too plainly involved 
in the etiology of female sterility and as the 
secondof these tw o conditions contra indicates 
the use of carbon dioxide insuibation or ex en 
hpiodoi they were excluded from the present 
stud) . 

In this study only tho c cases 01 stenlity 
were selected in which the tubes had been 


previously demonstrated by repeated test with 
ptrutenne insufilation to be totally occluded 
or markedly stenosed It was felt that m thi 
class of cases the possibly deleterious effects 
fromlipiodohnjections would cither be av 01 Jed 
or II present would at least be mitiimtzed 
/Uthough more complete phy siological data 
could be obtained in the study of normally 
patent tubes it appears better for (he pre ent 
and until a perfect contrast medium is avail 
able to restrict our study to more or less oc 
eluded tubes Lipiodol was selected as the 
contrast medium because it has so far prov ed 
to be the most satisfactory ot all the ndio 
opaque substances employed It should be 
borne in mind however that the injection of 
hpiodol may be followed by untoward cquela 
In the present senes for example the i ttcr 
were encountered 4 times out of the 50 cases 
ex imined 

When the tubes arc occluded at the tim 
bire the appearance of theintramuril portion 
can be studied in the livang exactly v in the 
extirpated specimen because m this mst mce 
instead of a ligature being tied about their 
abdominal ends nature ha seilcd them by 
adhesions of internal occlusion 

In the jO cast examined b\ means cf Upi 
odol injection and the \ nv the tube has 
been found to cwerije from the iiUnne a tl\ ut a 
straight course in d/no t even ci e in which 
the tube shadow appe ired on the lilm fl 1 i) 
An L sh i/)cd course so common apparently in 
an atomic i) pecimen was observed but once 
anl tint in an eldtrlv nullipara on the ide 
showing a hydrosilpmx flig ) Obvaou 1> 
ihi abnirmality cannot be held re pon ible 
tor the oh tru tion in thi else The intra 
muni twrlion was naturalK absent in tlusc 
cists in which the entire tubes bid been rc 
moved at the 1 iparotomv Ot the 50 ta c the 
inter titiaJ portion was seen j tunc i or both 
tubes butir, pre ent In 16 case they were 
absent becau t of prenou surgical remev al ot 
both tubes 
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Total ab cnc of tube 

Hi tor} of previous laparolom> for j cKic di ea cs i 
III torj of no operation 3 

Hi tor} of pr \iou dilatation and curetta e 3 

Total numbir of ca cs iS 

One tube onl} 

Hi tor} of { rcMous laparotomv for pihic di iti 4 
Hi tor\ of no operation S 

Hi tor\ of pr vious dilatation an 1 curctla 3 

Total niimbir of a 17 


In a ca e with bilateral short lump of tube nooj ra 
non \\a don 

In a ca t with uniht nil hort tul c tump noopcriti n 
waa done 
Both tubes 

Hi tor\ of prcM u laparotomv (not p Kir) ( 

Hi tors of no operati n S 

Hi lore of pr m u dilatation and urettaijc \ 

Total numb r f ca e i 

4 Ihefrequcnc\ of mtnmural closure In 
amtomic'il 'vberrition or inflimm'ition ic 
cording to Geisl 'intl Goldberger Mthough no 
tigurcs of the number of speamens examined 
b\ them ire gu on is app'irtnth «o great is to 
make it a mittcr of much impomncc in tt 
nlitv lhe> report In about 40 per cent ol 
the CTses It (the intramural portion) passe in 
a gtntU direct cur\c NMth the con\cxit\ up 
nard throUoh the nail of the uterus until it 
emerges OccasionilU it nscs in a sleep cune 
more or less abrupth from the uterine funnel 
In the remumng cases the course is not 1 
simple direct one but tortuous either trixcrs 
ing the uterine nail in a senes of gentle con 
xolutions up to four in number or in % course 
marked b\ decided angulations either one or 
two m number In the angular course the 
tube usuallj nses sharph from the utenne 
cone to witlun a few millimeters ol the pen 
toncal surface then sharph bends dowmgain 
until It emerges occasional!) just before or at 
Its point of departure from the uterus it agiin 
makes a sharp angle giMng it an L shaped 
point of exit or other bizarre form \l»o 
V e found frequenth a deiinite oedema ol the 
mucosa with an inliltration of round cells ind 
increased xasculantx resulting in sulTiacnt 
sw elling and thickening of the mucosa to c lUse 
some obstruction I eterson ( 1 1 ) states that 
this portion of the tube is singular!} free from 
infection Ihe latter was present in but few 
instances out of thousands of sections ol tubes 
studied in his laborator} 


In all the 17 cases of the present senes in 
which both tube outlines appeared in the 
roentgenograms the intramural portion was 
seen to be clcarh patent and m all but i a 
straight course w as obser\ ed Of the 13 cases 
in which onl} one tube outline }\as present 
the interstitial portion was xer) faint in 4 
cases and probabl) constricted b) disease 
which practicall) obliterated the lumen of the 
whole tube as onl\ an irregular outline was 
obserxed when considerable pressure }\as used 
in the liptodol injection In i of these 4 cases 
I had an opportunit) of obscrxang the tubes 
Ilus patient who had ncxer been operated 
upon before ind }}hose tubes xvere sealed off 
b) a single post partum infection w as kcenl) 
tlcsirous of improxing her chances for concep 
tion It was seen that the isthmic portion of 
the right tube was completclv obliterated 
wlulc the left isthmus xsas \ct> markedlv 
narrowed (I j) It xxas possible to trans 
plant the patent ampulla of each tube into the 
corresponding horn of the uterus Patenej in 
tlus e ivt w is {lemonstrated later b) periutcr 
me insuniation 

In the 3, cases m which no tubes or onl) i 
tube appeared on the him after hpioJol injec 
lion lO gaxc a histor) of prexaous abdominal 
operation in 6 others a dilatation and curet 
t igc h id been performed at some time In 1 1 
tises no lustorx of an operation ixas obtained 
What role infection ma) haxepla)cd in ob 
literating the lumen of the tubes m these cases 
can onl) be surmised \n anal) sis of such 
factors Irom the histor) presented wall be 
taken up elsewhere Here it is important to 
call attention to the fact that in the cases in 
}} Inch I or both tube stumps w ere present the 
mtramuril portion was demonstrable and 
showed a straight course indicating that the 
disease most probabh mxolxcd the isthmus 
It IS a matter of conjecture in the absence of 
obserxations possible onlv at a laparotom) as 
to ho}\ manx of the 1 7 cases m w lucli the tubes 
xxere not remoxed b) operation }}ere oblitcr 
ated tn toto or along the isthmic portion alone 
1 urther obserxations and a larger scries of 
ca esma) settle this question It appears from 
the exidencc at hand that the isthmus is far 
more common!} diseased than the intramural 
portion of the fallopian tubes 
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Tho factors ippcir to account for (he re/a 
ti%e infrequence of inflammiton obstruction 
in the intramural portion of the tubes (if 
The scant cndosalpmv «ith ^ or 4 fold u/uch 
are relatl^ol> widolv aepiratcd in contnst to 
the rich supply of tubal pli x ot the ampulla 
nhich if inflamed become rcadih agglutinated 
and! ) the more powerful muscle of the in 
terstitial portion would tend to expel product-, 
of inflammation w hen present in the direction 
of the wider portion of the tube or touard the 
uterus In this connection it ma\ be recalled 
that if mfl immition of the interstitial portion 
of the tube were at all common thcinaaencc 
of tubal pregnanev m (his focadon would be 
ecce sue while as a mitferot record jntersti 
tial tubal pre^nance is the least Irtouent of ill 
ectopic pre5,nancie" 

\ irrow ness of the jntramural portion fer se 
therefore doe not appear to be a hindicip 
from the \iewpoint of procreation ior which 
nature seems to hai e provided idcquate sale 
guard The tube moreover haslhcpowerof 
dilating to allow the passige of theovum In 
the pig the ov urn retches the blisfula st ige 
on the third da\ when it pis'^csinto theuteru 
Amorestnkingdilatitjonof th oviduct is seen 
in thehenin which a hrgeovinn the mature 
hen egg traverses the tube and uleni'> and 
passes out of the cloaca If this he true for the 
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ovum It woulfl seem U least to hold equally 
well for spermatozoa 

KOPSTUENOLOUlt \t \ND FI \CTI*)\ \L 
UIVISIUVS OF TIJE TICE 

I rom roentj^enolugi al tudie the tube 
mn be divided into two mam portion li) 
a narrow pro'omai uterine porticn incl ( ) a 
wnlerdi til aWominal portion Ih len th 
of the faUepnn lube as tevcalcd b> salpm 
gographv is greater than is ipparcnt on in 
spectingit t (he apewting (aWe or man dom 
leal examinations In the living tate it 
frequently measures 6 or q inches as against 
the i or 4 inches which it measures when re 
moved from the bodv (Tig 1) This extended 
length of the tubes in the roentgen hims mav 
he due to a strajohtcning out of the tube luw'cn 
through the force of the injected fluid Mag 
mfication oi the picture on the lilm 1 very 
dight 

The narrow portion or oviduct proper has 
almost the ime caliber from its bc<nn im 
just oUside of the uterus to about half it 
entire I ngth where the wider portion abruptly 
begin Ih narrow portion is onJv sh^hth 
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n 3 RocntRcn „ram hiwin 1 thmicp rli nofn hi 
tube completely obliterated Left 1 thmus marU ] 1 > nir 
rowed therefore not apj cann on ih him 


narrottcr as it pa scs through the utenne wall 
uherc its mucous membrane is thrown into 
pnrmtue folds which Imt a tnfoil or clover 
leaf shape to a star or H shajie on cross section 
This portion outside of the utenne wall is 
palpable as a whip cord between the lingers 
the sensation imparted being due to the pres 
ence of re enforced circular muscle Unfamil 
iant> with this anatomical fact has led to 
misinterpretations and to useless operations 
Kenned) (6) believed he was dealing with 
closed tubes in one case because the isthmus 
lelt as though it contained a librous core on 
both sides It was deaded that the> were the 
seat of obstruction Tht> were excised and a 
h> terosalpingo anastomosis was done which 
rendered the tubes patent and relieved the 
dv smenorrhcea but not the stenhtv Carbon 
dioxide insufflation b> Aldndge had prevaousl) 
shown these tubes to be normallv patent 
Scnal section of the exased isthmus showed 
them to be normal 

The wader portion or rcceptaculum ovuli 
feels much softer between the lingers and be 
gms about at or near the middle of the tube 
It is provided with numerous mucus folds 
which lie almost contiguous and present on 
cross section a labv nnthian appearance The 
abdominal end opens up in a somewhat con 
stneted lumen from which radiate the hmbna 
This however wall for example permit the 
passage of a utenne cannula in contrast to a 
fine filiform bougie which can scarcel) be in 
troduced into the intramural portion In the 
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lower animals as the pig the fimbria ovarica 
is thinned out and broadened into an env elop 
mg membrane which covers the ovarv almost 
complctcl) thus securing a more successful 
reception of the ovum as it is cast ofT and b> 
peristalsis pushed well on through the ampul 
larv portion Ihe outer end of the tube ha 
been termed the pars fimbnea and the utenne 
end the pars uterma 

THE Ql-ESTION OF ISTHMOSPASit 
The dilTcrcnce in anatomical structure be 
tween these 2 portions is parallel with their 
phvsiological difTercnce If the tubes of the 
pig arc obscrv ed in penstahis it wall be noted 
that the narrow portion which is nearer the 
uterus undergoes more pronounced contrac 
tions than the outer end 

In the presence of a foreign bod) such as 
lipiodol the human fallopian tubes ma) be 
seen to undergo penstalsis beginmng at the 
ampullar) portion and traveling toward the 
uterus Rev erscd penstalsis is not uncommon 
The contractions appear to be more powerful 
at the isthmic portion The narrow portion is 
not so casil) visible under the fluoroscope as it 
has the width approximate!) of a coar'^e hair 
That accounts for its apparent absence in 
some cases Kennedv (7) found this absence 
of isthmus shadows in 383 per cent of the 
tubes he examined with sodium bromide solu 
tion and the K ra) s He therefore concluded 
Inasmuch as the ampulla of the tube ren 
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dered a shadow it must he connec(e<l with the 
uterus bj a patent isthmus even though the 
pa sage between contains no sodium bro 
mide A second case of an isthmus of the 
tube remov ed b> Kenned) led him to bclicv e 
that a tubal isthmus appeanngmicroscopicallv 
normil can have a patent canal and )ct be 
obstructed Doubtless more such tubes exist 
and the isthmus while anatomicall> normal 
has a ph> siological abnormalitv of the h>’per 
tome circular muscles In his conclusion 
Kenned) states A tube having an appar 
entl) normal ampulla and no evident abnor 
mailt) of the istJimus cv en though it obstructs 
the passage of carbon dioxide gas b) insuffla 
tion should not be removed at operation be 
cause we ma) render a patient permancntlv 
sterile who is now onl) temporanl) so 
Therefore Kenned) oncludes that the isth 
mus must have been jn spasm 
In a recent stud) in which the question of 
isthmospasm was considered it was seen thit 
Kenned) s conclusions were based upon ob 
servations which were mi leading because of 
technical difficulties onlj recenti) overcome 
These ma) be bnefl) stated 

I The isthmic portion of the tube is ex 
ceedingl) narrow as has been pointed out 


Unless a ver) opaque substance is u ed the 
shadowgraph mav not be intense enough to be 
seen Sodium bromide is much le s dense than 
lipiodol for example Lipiodol is denser thin 
bone shadow but the latter obscures sodium 
bromide espcualh when it overlaps a hne line 
such as the isthmic lumen 

2 1 Koh (bj claims that sodium bromide 
proves irntant to the pelvae pentencum 
D)roff and Sthober also maintain that if ir 
ntatesthe lubal and utennemucosi thcretore 
mating more violent muscular contraction 
than are provoked bv substance such a Iipi 
odol In one instance ulceration of the bJa i Icr 
has been reported (Kok) 

3 Blurnng of the isthmu is casilv pro 
duced when the patient mo\ es or doc not hold 
her breath Immobilit) is essential The in 
tra utenne injection of the fluid houM be 
made with the patient hang on the \ ra) 
table The focusing of the visual held is v cr\ 
important Fluoroscopic visualization i of 
great help in getting the proper focu and 
condensing the held to be \ raved In this 
procedure i well trained radiologist should be 
assoaated with the g)necologist 

AI) studv wasgreatlv faalitatedb) theco 
operation of A J Bendiek (6 and p \\e 
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found that the isthmus ^\'ls demonstrated in 
e\ er) instance in w hich the tube had not been 
pre^aousl\ remoaed b\ operation or was not 
obliterated bj disease In one instance the 
isthmus was seen b} the fluoroscopc but not 
on the \ ra} film This meant that the lipi 
odol had been discharged imph into the 
abdominal end of the tube or back into the 
uterus and out Ihe fluid is not onl\ rapnlK 
emptied from the isthmus but as its lumen is 
\era narrow at best too little is left to render 
a contrast shadow If serial roentgenograms 
are made it wall be found that the isthmus 
wall appear on the \ ra> plate at one 
moment and not at another 1 his docs not 
however indicate isthmo pasm in the sen c 
that p) lone spasm for example isgenerilK 
understood Itissimph the contraction ph isc 
of normal penstalsis (I ig 4) 

'Vrnstam and Rcmberg brought tht out 
(12) in a recent senal roentgcnolocie il stu<h 
of the uterus and tubes with the aid of hpio<lol 
(metrosalpingographj ) If inlra uterine pres 
sure with the fluid is maintained the isthmus 
wall be seen each time because peristalsis is 
paral)zed b\ the distending fluid \\ hen the 
pressure is slight or ex en moderate penst \lsis 
returns and the isthmus as well as the ampulla 
exhibit contractions Because of its narrow 
lumen the isthmus wall not cast a shadow on 
the film unless a x er\ densel> opaque sub 
stance is used and the exposure is taken in the 
dilating phase Its lumen on the other hand is 
wader at times than at others showing that it 
Is capable of dilatation If the patient is exam 
ined wath the fluoroscopc a few hours after the 
initial lipiodol injection it will be seen that the 
closed ampulla is filled xxhile the isthmus is 
emptj The ampulla remains tilled with hpi 
odol for weeks and months the fluid accom 
modating itself to the more dilated portion of 
the tube where it rests because of weak or 
totall} absent penstaRis 
That there maj bean augmented toniatx of 
the isthmus tub l as well as of the whole tube 
iwa> be readilj granted In stud>ing tubal 
patencj b> means of perutenne insufflation 
^nd the kjmograph it has been seen that 
sometimes the initial pressure required to over 
come the resistance at the uterotubal junction 
and the isthmic resistance ma> be as high as 
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f I ntf. n >.ram how in gap m tubo utenne 
)un I n nth ri ht i| t j hincttr actioni Contrast thi 
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00 millimeters mcrcur> Once this has been 
oxercome the flow of the g is is freer and there 
Is a sieadx drop as> the undulations appear on 
the rteordin^ drum and in the manometer 
( I Ig j a) 1 his occurs in a small proportion of 
the cases tximincd Contractions of the tube 
X ir\ in strength between 5 and 30 or 40 milli 
meters mcrcurx Lxceptionallj the manom 
eter fluctuates between /O and 90 millimeters 
mercurx Fluctuations arc noted on the drum 
soon after the gas passes the uterotubal junc 
tion and are recorded in practicall> exer> 
normal case The presence of manometnc 
fluctuatious distinguishes the normal tube in 
hxpcrtonicitj from a stnetured tube or one 
which IS diseased and bound down bj adhe 
sions In the latter case if the tube is not 
absolutclj occluded the gas ma> succeed in 
passing at a high pressure and after a drop find 
a level at which it continues to flow as long as 
the gas pressure is maintained But there will 
be a complete absence of fluctuations m the 
manometer and of corresponding undulations 
on the k>mograph (Fig 5 c) 

THE FrrQUEVCX OF INCIDENCE OF TUBAL 
SPASM AS V CLINIC XL ENTITX 

Observations of man> cases in which the 
question of tubal patencj was determined in 
dicate that the incidence of tubo utenne 
spasm IS not \ er> frequent It occurred about 
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9 times out of 450 cases m which the exvnma 
tion was made with a kjmographic attach 
merit Thai is the tubts wtre found to be 
patent after in initial high pressure (150-190 
millimeters mercur\ ) was required to force the 
gas through them It has been pointed out 
elsewhere (15) that in the premenstrual and 
menstrualstagcsof theo\ulationc>cle higher 
pressures w ere nccessir> thin m the post men 
strual phase Ferdmind C Lee (9 and 10) 
showed that in some of thelalioritor\ immils 
It was ahvi\s cis\ to inject from tube to 
uterus whereas when an injection was made 
in the re\er5e direction — from uterus to tube 
— the wjectwn nta s would pass with much 
greitcr pressure through the tubo utenne 
junction But when the animal was found to 
be near the time of o^ uiation the injection 
mass would piss more readili requiring less 
pressure The tubo utenne junction is ip 
pirtntl) guarded b> a sphincter appiraiu 
analogous to thepvloric sphincter although 
is in the litter no dehmte muscle bundles 
ha\e so far been demonstrated fFig 0) Per 
sonil experiment with gis insulllation in the 
li\in<, animil and upon surviving exlirpitcd 
speamens of intict uterus ind tubes point to 
1 definite v cr\ smill zone corresponding to the 
mtnmural portion ot the tube which is ca 
pable ot contracting and dilating like 1 true 
sphincter Peinberg and Arnstam hive de 
scnbtd It ind rccentlv Schmidt ind Lisler 
have independent!} raist-d the question is to 
whether there is i sphim-ter ipparifus it the 
tubo uterine junction (18) The present senes 
of bpio(lo\ sVvwUv v-oiiobOTales. then Uwcivwgs 
fThis will be tiken up m the near future ) 

CO^CLUslO't^ 

T he intramunl portion of the fillopnn tube 
in the living pursues 1 straight course contrirv 
to whit IS lound m the inatomical penmens 
It 1 capable like the rest of the tube at con 
tracting and dil iting Total obliteration of its 
lumen 1 vtfv intrequtnt and when present is 
pirt of more tvttn ivc tubal di cast I 'h 

mospism as m tntitj Ins not been dthnitUv 
dcmonstntcil hut tuJial contractions an be 
seen with the iid of mtrv uterine hpiodol in 
je tion in 1 the iluoroscope The uterotub^ 
junction imtrimural portion) appeir to be 


the site of predilection of spism or hjperto 
mat} in arelatuelj mill proportion of the 
cases eximmed It wis demonstrated b> 
uterotubal msufilition with the aid of the 
k}mograph in per cent of 4^0 case of stt 
nlit} It can also be demon trated b\ lluoro 
scope and \ rav film aided bj lipiodol in I 
manometnc control A sphmctcnc action at 
the tubo utenne junction has been evidenced 
in clinical and experimental obstmtions 
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T he cures obtainable b\ hcliotherap\ aredis 
Ijnguishcd b\ three principal clnriclenstics 
a splendid general condition deaelopmcnt of 
the musculature and frequent return of function 
m diseased joints This last result is of particular 
interest in tuberculous hip disease and for this 
reason shall devote our mam attention to this 
form 

Believing that m tuberculosis the question of 
the oil IS of capital importance while the bacillus 
pla}s a secondarv role we have recommended 
from the beginning of our work general hclio 
therapv that is to sav the methodical insolation 
of the total surface of the integuments Uc have 
also arrived at this conclusion because we believe 
that the skin m not onl> an organ of protection 
but also a \er> important organ of defense It 
plajs a leading role in the general metabolism 
and IS able to subserve its ph>siological functions 
onlj when placed indirect contact with its natural 
milieu air and sun 

Proceeding from these principles we have ap 
plied since 1903 general heliolhcrap> to so called 
surgical tuberculosis and we have sought to 
build up a real therapeutic s>stem based on a pre 
CISC posologj and associated w iih a rational ortho 
pedic technique which broke with the traditions 
hitherto accepted Heliotherapj of this kind in 
association with the air bath for which the alti 
tude IS particular!) suitable stimulates admir 
ablj the natural defenses of the organism and 
brings about Us complete reconstitution while at 
the same time providing the ideal local treatment 
thanks to the analgesic resorplive and sclerosing 
properties of the sohr radiations 
The action of the sun is first of all general and 
iriamfests itself on all the sv stems the skm the 
^musculature the blood the endocrine organs and 
the skeleton itself 

The skm when placed m contact with ^he air 
and sun is toned up and pigmented it regains its 
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minv phvsiologicil functions and becomes once 
more the real garment provided bv nature 
Thanks to the fine mesh of capillaries alternate!) 
dilating and contracting it forms bv this expan 
Sion of the vascular sv stem a peripheral heart 
Through its multiple nerve endings for touch and 
pain u also becomes another expansion of the 
nervous svstem The skm is also the vicarofthe 
kidnev secreting as it does more than one liter 
of sweat per dav with sebaceous matter and 
various toxic ubstances It is furthermore the 
most important source of immune bodies probabl) 
also the most important endocrine organ 

Skin when pigmented and thus ph)Siologically 
adapted to heat and cold resists the penetration 
of germs the cicalnraiion of wounds is thus fa 
vored and such a skm is refraciorv to man> cu 
taneous affections The pigment serves not only 
as a protection against over irritation b> the ultra 
violet ra)S but also as a regulator of the sun s 
heating power It probabl) pla)S an even more 
important part it is supposed that it acts as a 
kiml of accumulator of dvnamic forces and our 
experience tends to confirm this view inasmuch 
as a patient s resistance is gencrall) proportion 
ate to his pigmentation It becomes indeed m 
crcasingl) evadent thattheskinreceives furnishes 
and activates the essential elements for the me 
tabohsm of hormones and vitammes and it is 
probable that the majontv of the avitaminic con 
ditioRS are simplv due to lack of sun 
The action of the sun on the musculature is 
\er> remarkable Bv dilating the skm capillaries 
It causes a flow of blood from the depths to the 
surface thus acting as the most perfect massage 
The building up of the muscle's under the mflu 
ence of the sun mav be attributed doubtless to 
this more activ e circulation and also to the con 
tinuous reflex tonic action on the muscular fiber 
ansing from the vibratorv shock of the radiations 
on the mesh of sensitive nerve endings m the skm 
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^ restoring to the muscles and ligaments tbeir 
natural tone the sun cure re establishes the nor 
mal balance of this Ic'cr mechanism and thus bj 
an emmenlU pb>sjolDg}cal process bnngs about 
the return of articular function 

The sun s action is e'cerci ed not onlj on the 
muscles but on the bones We ha\e about 50000 
\ ra\ plates ithich prove be>ond question that 
no lesion houever deeplj situated remains m 
sensible to the solar radiations The first si n of 
cure in bon> lesions js recainficaUon but this re 
calcification of the bonj keleton is not peculiar 
to tuberculosis it is a commonplace in the treat 
ment of rickets and of other bonv d>strophies 
We drew attention to this property from the b 
ginning 0/ our work in tQOj and the question has 
of late years been studied bv manj authors par 
ticularl) Hess of New \ork and his collabora 
tors Paffenheimer and Ungern vho have demon 
strated an increase in the caltuim and phosphorus 
of the blood under the action of light This remm 
eralization of the organism is contemporaneous 
w ith a steady increa e in the percentage of htmo 
globin and of the number ot red blood corpuscles 
1 urther the sun cure especiaJJj in mountain air 
causes an increased rcspiratorv activity vhich 
improves the heart action and the general circu 
lation The metabolism is increased the appetite 
a\ akened the digestive functions m\ig,oraied 
and the strength is recovered Finally helio 
th rapy has a favorable action on the internal 
secretions due to the stimulation of th en Ixnne 
glands bv the solar radiations 

Whil then general heliotherapy can restore to 
the body undermined by tuberculosis a normal 
phy lolo^ical function and a symmetrical har 
monv its local iction is of equal importance in 
the treatment of bone tuberculosis and particu 
larJv in hip di ea e The solar radiations are 
analgesic lam rapidly dunmtshes and fmaH> 
disappears under their influence combined with 
that of a suitable extension The resorptivt- power 
is shown by the fact that pen articular adema 
and infiltration stcadilv decrease and finally 
their cicitncia! action is proved by the rccalcifi 
cation of bone eudent on the \ rav film fh« 
sun his also a V aluable cleansing action on smuse 
and by its bactericidal action rapidlv heal the 
most obstinate and chronic wound It 1 of 
fundamental importance to remember that helio 
therapy will net give such valuable results if it rs 
used haphazard 

A rigorous dosage and strict technique are pn 
mary essentials W e hav e estabb hed ceitavn 
principles of posology applicable to all c^s 
which are of such importance that I feel compelicu 


to slate them briefly Dosage must be so gradu 
ated that the reactions produced bv the solar 
radiations m the orginism are never of harmful 
intensity fhi requires of (he doctor an acluc 
control and a strict individualization (careful 
cxanunationof each case on arrival slow gradual 

adaptation lirst to the open air and then to the 
sun careful study of the general and local re 
actions which mav occur during treatment anl 
vhich are for the doctor the most valuable m 
clK-ations for (he further pro re sion of insolation 
etc ) 

On arrival a ca e of hip disease j immedniely 
relieved of his plaster apparatus After a fen 
davs of repose and acclimatization immobiliza 
tion and extension are begun In some cases ex 
tension mu t be applied immediatelv after rtmov 
al of the plaster to combat pain and tend nci to 
dii»location The patient remains at hrst in his 
room with the windows open where he accustoms 
himself graduallv to the altitude Then if he 
shows no general reactnn attributable to climatic 
condition fe g rapid pul e subfebnfe temperature 
nervous excitability etc / his bed is rolled out on 
the balcony to accu tom him to the epen air 
After a period vhich depen ) for its length en 
lireh on the observations of the doctor (geieial 
resi tance of ilie patient state of his organs pres 
ente or absence of secondary infection Mth or 
without elevation of temperature etc) the sun 
cure proper can be siartc I 
The reaction of the organism to the sun both 
local and general varies with each patient and it 
IS essentia! to regulate the sun bath accor Im to 
the individual indications Theoptimum duration 
of insolation m each ca«it i easiK Jetertnincd by 
carefuJob crvation Uc have nevertheless draiin 
up a simple schema to serve as a general guide 
I he mam principle is m every ca e to stari with 
xhc lo vcc limbs Thu 1 an obvnusly rational pre 
caution for b\ txp sing hr the k 5 and feet a 
neutral re itn \ hich can be msolated vUhout 
dan er onecanraeasurethedcorceofthepativnts 
tolerance of the sun and thu acqji e at the 
start valuable indications for the ccniinoation of 
tteatm nt. This method bv causm a flov of 
blood to the lo\ er limbs has a marked dccon e 
tivc action on the ihoracical and abdaminal \i> 
ccra Out Ijng experience has (aught us (hat by 
the correct use of helijth rapv as above described 
e en the mo t advanced cast runriskofaccidents 
The (ust exposure to the sun is therelore very 
brief On the tir t dav the feet are exposed 3 times 
for % pecwl of < minutt eath uh a half hour 
interval betwc n exposures On the second dav 
tfaefeCtaregivenyperiod 0/10 minutes ea hand 
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Ii I Intunt u(T rin„ fr m tul r iil n hj 1« i iih i 1 n n pa 
ratu of c\lLn ion and 1 1 w tiK \\ tk ur i |riti I ith tJ u ur 


the legs j times of 5 minutes up to the knee I he the l>o<l\ t irt t> pi^mint insuluion ot cieli 

following daj ^ times of minutes for the feel region nu\ he d uhle 1 in 1 ilie patients expiscd 

3 times of 10 minutes up to the knee and •, lime loihe un I )r eecrillnur l\peneneeha how 
of s minutes to the liips On the fourth <la\ the ever prned tint it i inelc ind s inu times 
k 15 exposed to the sun and the lifth d u <lan cr m to pn 1< n ilit sun huh immodcratclv 
the thorax with a damp cloth protecting the pro gcnerillv peaking hiirsafiiv is a reasonable 

fCfiion The upper regions of the b<)d\ averi e hurin h i weather the sun shoul 1 be 

should be exposed with great prudence I)urin„ t iki n in ihe e irK m >rnitv hours to avoid iver 
this time the condition of the patient his tern heiiin„ wlueh b>ih eon esls md exhausts the 

perature pulse and parlicularlx the local rc organism 

actions are carcfull) observed and at (he least Ilelmtherapv vl >ne cannot if course bring 

sie,n of intolerance the periods of insolation about the eure <f hip li ea e with correction of 

are shortened or momentarilv susjxndcd Ihis ortho{K.die deformilv I alional orthopedics must 
schema is of course susceptible of xarialion in ac be use<l as an adjunct The following principles 
cordance with the patient s degree of resistance form the basis of our irthopedie practice In the 
his sensitiveness or nervous tcmpcnmenl It is (irst place we have broken with the old tradition 
essential to individualize and xarv one s methods of which the mun dogma was the closeil plaster 
or each case if good pigmentation is to be ob apparitus From the beginnin^^ of our work we 
ained m the minimal time without accidents considered the wearm" of such apparatus to be 
Insolation of uninfected tuberculous hip joints in contradiction with true phjsiologx and ortho 
or instance demands a quite difTercnt procedure pedics These impermeable shells b\ depriving 
an do those cases in which infected abscesses the diseased region of air and sun destroj the 
jnot cold absces<5es) and sinuses arc present In local resistance at the \er\ place where it is most 
clatter tjpe local reactions are common with needed Iheir use causes rapid atroph}, of the 
^'^roperature and abundant suppuration integuments atrophj of the musculature which 
J" *^^^^^*ons are often injurious when the> are too is indispensable for the return of articular func 
u e and thev must be kept within bounds or tion and atroph) of the bonv skeleton inasmuch 
cases completeU avoided Tlnsdemands as decalcification of bone is fav ored b) lackofsun 

\k*^i guided b\ an instinct accentuated in this case b> the toxic clecalcmca 

"nicli is onlv acquired through experience When tion of tuberculosis U e have replaced the fixed 
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plaster shell b\ orthopedic appliances of great 
simphcit> of tthich the main principle is the free 
access of sun to the diseased regions thus aiding 
the local defense without hampering the general 
treatment 

For hip disease just as for Pott s disease the 
correct arrangement of the bed is the touch tone 
of orthopedic treatment The mattress should be 
flat and of hard material sufficiently resistant to 
a\oid forming hollows under the pres ure of the 
bod} as a soft mattress into winch the bod> sinks 
prevents normal evaporation of sweat favors the 
maceration of the skin and the formation of bed 
sores It ma> also cause fault} position 

The bed w e use is of metal v\ ith an under frame 
of steel plates It i» furnished with wheel to allow 
of Its being rolled on to the galler} and is suffi 
cientlv high to facilitate the careful control of the 
position of the pelvis and the extension apparatus 
and at the same time permit of free exposure to 
the sun A millet seed cushion is placed on the 
hard mattress to raise the pelvis averj important 


point in the treatment Thi raised position 
while steadving the pelvis facilitates perfect ex 
posure to the sun of the coxofemoral region 
It 1 further largel} instrumental in preventm 
flexion and adduction deformities or m correct 
inf them if ahead} present on arrival Contin 
uous extension of the leg on the diseased side is 
an absolute rule of treatment Its object is to 
hold apart b\ axial traction the articular sur 
faces so as to prevent friction and adhesion 
with contact contamination of the oppo inf sur 
face Bv this separation of the articular surfaces 
it helps the analgesic actnn of the sun The ex 
tension should pull from the thigh t a oi I dis 
tension of the knee joint Eormerh weuseJ man 
chettes or culls made of leather attached one 
above the knee and one at the ankle and joined 
b} leather straps to which the extension eights 
were slun These cuffs hoc ever were found to 
have a slight tendenc} toatrophv the mus le and 
we have noev replaced them wath long strips of 
sticking plaster reaching up to the trochanter 
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To facilitate the e\tension and to get the full 
unhindered pull of the weight applied we u e a 
back «plint of aluminium or perforated celluloid on 
''hich the leg rests This is posed on a fixed static 
and IS fitted with small wheels which run m 
grooves ^^e thus axoid the friction of the heel 
on the bed and the extension loses none of its 
lorce When the peh IS IS lilted extension is ap 
plied to the other leg thus re establishing the 
equilibrium Where combined abduction and 
J'^Quired we use an apparatus in 
''nich the aluminium back splint with its static 
IS m turn posed on another static on which it is 
reeiv moxable in a lateral direction Bx applxing 
"eight extension to the back splint 
a uction is thus combined with extension In 
Tiiuf ^ "hich deviation is \er\ marked a 
ber tube padded w ith gauze is passed through 
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Fi 3 J KcK,nt cno ram of pati nt of 6 \ ar th 
marked ad ance i tuber ulou co ill howm f i m h a t 
and nick luxation and d p nb c B Roint no ran 
hoMn pall nt cur ] ith I ht incur ation f th nek 
rtm I hn of bon\ iructur n tump a ctibulum int ct 
pirf ct fun inn C Ih t raph ho m fault) n it n 

\ Ith external rotation Rencral atropln f mu le D 

Same pati nt aft r i \ ar showin jw ition or ect 1 

ixcox n of ihc mu 1 and imj ro d p n ral n 1 ti n 

£ <^amc patient ho\ me, return ol articular fun u n 


(he opposite groin and the two end fixed to a 
pulK extension at the top corner of the bed 
In manv cases of hip di'^ease the malposition of 
the hip joint is accompanied b\ a tendenev to 
cqumism of the foot To combat tins we u e a 
special sandal with a wide sole which is fixed oxer 
the instep two elastic band running from the 
toe of the sandal to aboxe the knee are put more 
or less on the stretch according to the degree of 
cqumism This apparatus in no wax interferes 
xxith the mobihtx of the foot which it graduallx 
brings back to correct position Tor children and 
restless adults it is adxisable to applx a thoracic 
brace of strong tanxas which acts as a counter 
extension and insures a more complete immobih 
zation It IS fitted with shoulder straps and buc 
kies This brace xxliich can easil) be opened to 
allow of general insolation is firmlx fixed to the 
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be I Ii 1 ij j)lic 1 as a ^.tneral rule l ill chil Irtn 
sufTcnn^, Ir m hip iist.as« Jf U i c n uler 1 
nect ar\ the piKis tan Ije m re turch im 
mut ill t I in I u tilt sime Urn undue | r ur 
on th jl d men a\ ji led !>> muns / i im{ it 
Ir il clastic binl pissel rnml the hq aif 
lue I at the i ie Stnj s furni heJ with I u U 
h\ ihi haul t the tw side f the lei in I 
thu 1 biurt tn I imm 1 ili/iti n in I a(i fi t in 
equilibrium t (he (lelvis 
One t the lirst re ult ct iht un 1 ith 1 1 as 
b ciati n with i riti nil ortbipi lit te hm |ut i 
the lisp j L iran c t pain which mmil t il tit 
liter i h rl time J vtn ifitr the hr 1 1 i hs 


It I wt ! kn wn that the Iim J r \itis r\ i 
lit ir 1 II m r 1 hi an ilgc it i ti ii mu t I e 
ittril ult I l th I n e I \ acti n )f the un 
n (he I t} cr rc I n ii I J a tut etn 
il \e 1 \ (h t ten i n flh Ie Im| r \ement 
f tht p neril n fiti n f th itr\ u \ tern 
in I tthcwlilc rginitreitm uni the in 
llutn I tht un an I iir bath il t ntril ute 
Hrpth l th d minut n f pun O t niu t 
K-i r 1 r/,tt thu the fitunt m ira/t iinitn i 
imj ri ml i fa t r in the cur i j o rfulli 
slimulilt I I \ the marvel! u tn all n f well 
I m 111 h the liiiv pri ii e 1 th un an 1 air 
hath I r luct art oft n j c tator ol i real 
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Fi 1 I nt^cn ram 1 i mi r ti n ftl inu / I qj in of tril ular tru ture complcU 

talulum c nt ur f th I 1 in I f il til li I m r u n ml r ti iilar pi 1 ir r C 1 1 t j,rap!i 
cr d J n rm u atr pin in tui r 1 u iii ilh I j ii 1 1 1 ) Normal fun ti n ft r o m nths 


psvchical rcnaiss-incc m our of sur^icil 

tuberculosis and among them the sufTcrtr'i from 
hip disease This reaction ccriamU hasttns the 
progress of the cure and forms a \ iluablt aid for 
the doctor i\ho must in all such chronic troubles 
combine a knowledge of p‘>\cIiotbt.raj>eutics with 
his other attainments 

Another precious aul for the morale of the 
patients is the work cure which can Ik. prac 
ticed regardless of the weather and which c\ 
penence has taught us to \alue as a red thera 
peutic agent In the profound conviction that 
rigorous and complete immobilisation is an error 
prejudicial to the organic defenses we sought b\ 
introducing a progressive course of manual work 
strictly individualized to develop the specific 
resistance of each patient contemjxiraneouslv 
with his genera! resistance 

It mav seem somewhat paradoxical at the first 
glance to propose manual work for cases of sur 
gical tuberculosis often serious!) ill and ilwavs 
confined to bed Our experience however has 
been that graduated reguUr work under medic il 
control has never m the least hindered the prog 


rcss of the cure On the contrarj it is a real 
help for cases of hip disease \ special apparatus 
cnibles the patients to work l>ing on the back 
without anv danger of the least unsuitable move 
ment of the hip joint which is held b} the running 
extension lhe> can thus easilv learn weaving 
filct crochet painting on wood or on porcelain 
while patients with I ott s disease m the ventral 
position are able to undertake wood cutting box 
and basket making t\ pew riling and the manu 
facture of minor mechanical objects The id 
vantages of this work cure when carried out 
svstematicalU 'ire indisputable it is the most 
powerful antagonist of boredom — the common 
danger in all chronic diseases and it provides 
ptKirer patients with an appreciable financial aid 
\ tuberculous subject once capable of under 
taking remunerative work loses the depressing 
feeling of uselessness regains a «ense of his social 
worth and thus enters on the first stage of his 
return to normal life 

\s soon as the clinical and radiological condi 
tion of the hip joints permits of moderate mobili 
zation without fear of accident the patients are 


lOO 


SUKG1I\ C\MCOLOC\ \\D OBSFLTJ ICS 






b I It IS applif I ds 1 ccnenl nilt i iU chil Iren 
sutlcnii" twrn hi; iiseise IJ Jt i t niltr I 
net(.ssiir\ ihc pi.l\is can I e xn ii eiurt-K im 
mubili Lcl in I at the same linit uniue j re it 
on the il I nun i% k I bv mean f a simj le 
br al ell tit land pa el t u I the hij anl 
late I at tht silt straps fitrnisht 1 Mhlt kle 
f \ this I an 1 t X the ti o i les ol the be 1 anl 
thus a sure frittimm bill ili >n an I sail latUra 
cquiUbn im d the pelti 
One f iht tirsi result of th sun bith in is 
sttiation i ith i rational rtbopt hi le hni } e \ 
the h api earinte of pam nhi h manifest it ell 
after a h rt time 1 \ n after the lirst fta\ ’a%s 


It I tttlln \n that ih tim a c ili cr\ i 
leird no m re 1 hi ina! t i i U n ma t le 
aHribuiel to th itton t tue i ti n f iht sun 
an th Icjtr r i ns ii 1 1 i \ hd\ etn 

al tit th t\tcn 1 n I tht le^ Imj r \cment 

ol th gtner 1 t n ku n f the ni u system 
anf I tht hie rginit rc i lantt iin 1 r if e la 
llu nte if tilt un an I air I ith il nlnl uies 
lirf,tl\ t th Jimmuti n t imn One mu t 
nc r f r l ll at tht \ ati ni m ral ninth i 

mij rtvnt v fi ( r in th lire i j) > rfuik 

limulilel la the iar% 1! i ii ation rf «tll 
bem \hith the laiK{rictit f tl sunanla't 
bath f r » lu e W t art < ften sp ttal rs ol a real 
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alread) pointed out is quite common in the cure 
of hip disease b\ heliotherap> It is ho\\e\er 
altt a) s spontaneous ^\e never allow active move 
ment of the joint bj the patient nor do vve ever 
attempt passive movements To nature belongs 
the task of restoring function so far as she judges 
It possible and free from danger The beginnings 
of movement are seen during treatment and de 
'elop pan passu with the progress of cure But 
onl> after the \ ra> has demonstrated the cica 
tnzation of the bone do we allow the patient to 
tr> occasional flexion movements which improve 
the circulation and strengthen the muscles Bj 
dail} repetition of these small flexion movements 
one helps the restoration of mobilitj to the joint 
m so far as the anatomical condition permits 
I must admit that in the earlj jears at Le>sin 
impregnated with the teaching of m> master 





Fu 7 1 Roentpeno ram of patient with tuberculous 

coxin sliowmgluxationaftcrmi ration of the acetabulum 
head of femur compl(,tel> di located forms mdef ned cloudj 
mass li I oentgenoRTara showing rcadaptation of head to 
the li placed acetabulum ^ Inch i f5rml> sclcro cd cic 
atfizition of head atisfactorj function C Photograph 
of pati nt shmMn„ vicious attitude cachexia di case ntg 
I eled D Cured after 2 jeors E Comilet return of 
function 

Professor Koch of Berne whose assistant I had 
the honor of being for 4 > cars I was surprised and 
somewhat disturbed to see return of function fol 
lowing cure b> hehotherap> I was however 
reassured b\ the examination of \ rav films 
showing a magnificent bonj reconstitution of the 
affected articulations and later we were able to 
convince ourselves that hip disease cured b> hclio 
therapj with recovered movement had much less 
tendency to relapse than when cured with ankj 
losis In the beginning this return of mobility 
seemed to us so abnormal and uncertain that we 
thought It necessary to fix the healed joint with 
an unjointed celluloid apparatus This we soon 
abandoned realizing on the one hand that the 
apparatus tended to atroph} the fine musculature 
of our hip cases and on the other hand that the 
return of function v\as both solid and durable 
One must attribute this mobihtj to a combination 
of the following factors the improvement of the 
circulation and of the local defense under the 
action of the sun the building up of the muscu 
lature which is stimulated to more active metab 
olism b> the actinic ra>s and which thus reacts 
much more easilv on the bon> levers as soon as 
the joint IS capable of movement and finall> to 
our s>stem of orthopedics which by condemning 
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I 6 1 R igfno rs ) a d a e a lull M 
I ty adv ed d tru tj J i >* od d n Iw lu 

ti on the d p pb> 3) f c dp’ s 1 cas 
f bil t ral tub ul u c x ti B Compl t a a t oi the 
d a c nd c r lit ahe ul stni t and \eiy sal 

place J m the ventnl position for a part of the 
un bath A, «ecii,eshaped cushion is placed under 
the thorax and another under the feet to a\oid 
exccssue traction on the tots The \entral po i 
tion does not exclude the mawtenan e of exten 
swn and it has the great advanta e of alloncung 
exposure of the whole bod\ to the sun particu 
larli the thi h re ions and thus helpirg the 
development oi the musculature Often a real 
muscular regeneration is the result The qoadn 



r (ictory i mar ii f tt r m i 0 bo e C P l 
R Aptvofp t ntona n al h m fe d ompea'ai j 
if Z? On ar t nc raplete functi £ Cu rd af 
t t > F Ph t apb to h compl t I m of 
{ e twn 0 bhovr n d bl e t nsi q app atu 

ceps o often degenerated to mere stnps and the 
gluteal mass completelv flattened out inelastic 
ard be eft of all po\ er re am a form and sue 
apptoachin the normal A.s the circulation be 
comes mote acu\ e and mtt n e under the action 
of the sun and nith the renened particjpalion 
of the mtejjUments in the circle of local me 
taboUsm. so the mu cles recover their tone and 
ela ticit\ and contribute to the return of articular 
function Thi return of function as ue have 
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1 1 g 1 I 0 itRcn ram ){ | ati nt ith r tu 1 r 
culou CO iti Mth inu I in m Uin (I 'in 
hr truclure pc f rati in f i labulum rn H • 
ar und ihe arti ulation 73 Th i I rti \i\aU r 1 

as It IS often the case b\ apusdefmlc rcco\cr\ 
IS rapid This IS ho\^e^e^ not so when the pus is 
incompleteK evacuated and remaining m the 
tissues causes serious intoxicvtion which mav 
ultimatcK lead to amvloid degeneration 1<> 
prevent an inopportune closure of the smus 
openings with the danger of retention the sun is 
applied m small do es and damp compresses arc 
afterward laid on In the sinuses with a deep 
track a wack of sterile gauze is in erttd or Hm 
inaires to prevent premature closure Generally 
the sun by virtue of its strongU detergent and 
eliminative action tends at first to increas sup 
puration It then diminishes becomes sero 


ir n th n d ind atri cd an 1 r i iapt d to aim t nor 
m t ^uw Um idi a tro bjn) partition as p ml 
J pp C n 1 C n lit onol pan nt narrial/and/ 

I ati nt cur d a[t r jear C bh r turn of fun tion 

purulent serous and finally dries up altogether 
when the general and local condition is sufficient 
Iv restored In some serious cases of fistulous hip 
diseise with multiple sinu es and ilecp absces es 
the procedure indicated is not sufficient to pre 
vent retention inasmuch as the horizontal po 
sition impedes the drainage through openings 
situated m front or often even in the iliac fosse 
lo facilitate drainage m such evccplional cases 
onK we feel justified m allowing the patients to 
get up before complete cure of the bony lesion 
Snd wt permit them a little graduated exercise 
on crutches In such cases the bad leg han„s 
freely without the aid of any supporting appara 
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the pHbler cast diminated straie,hl oft tht prm 
cjpil t-iu e ol funetnnal impolinte In alditi n 
heliotherapy h% dimini hin the Jrequ ncy ot 
ab ce se an 1 tlitir oomph ation the e inJary 
milammalory reactions eg xdcma sdero 1 
and thickening f the soft parts \a cuUr atrophy 
et provide a lurUier aid to the return u artitu 
lar functim Treatment of hip diseas by htlio 
therapy 1 most succe fui when the le ijn i a 
closed one In the pre ence rf \ old ab cess 
contrary to the generally icc pted practice we 
are m no hurry to aspirate Wt wait as Ion as 
possible 1 c as lon^, as the al see d e not 


threaten to ipen sp ntane uslv ■Vspuali n is 
carnei ut when the km thinne 1 by the absc ss 
demon irate thal nature has no further ti e far it 
an<l IS seekinn- to {^et rul of it \\ e attach a rtat 
importance 1 1 th presence ot the e c 11 absce ses 
win h by their mtfnt jn immune bodies c n 
tnluU a \aluabl immuni mg factor t the de 
ten e ol the or^ani m \ \ irati n is came I ut 
at a II tan e and 1 repeated if nece ary to j re 
yentspontane us opening Fxpenen ehastau hi 
us that the complication if mixed iiif cti n m 
fletely reverse the fa oral le pro^n isis t | ei 
hip libc ise \n \ for thi rea on \ insist on 
ton er alivc treatment it thi j ah ati n \h h 
avoids trin 1 rmmg a c o in 0 an open tj) i 
ulous le I n 

In t tulous hip di ease the es ent al nditi n 
tor lire ab vt ah t) a ure " c 1 drainage If 
tic tra k 1 \ ell draine 1 the mu e Jr\ uy />j i 
pa It \ ilh the impr yement of the gen ral con 
dit n If on the other hand drama e 15 msuffi 
ent period ot retention are tre 1 lentK a om 
paiuedly hi h temperature di mil rt an rexia 
an! pam all ol i >> th ha e their ctTect on the 
general health If hen the e attack arc fcllonc cl 
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II i Uoentgcno ram of patient ilh a ute tu 
oer ulou coxiti shoi in luxation after d slni tioo and 
10 s of head and neck The i hoi joint is daim(,ed and 
snow no clear structure 7J Partial corre tion of the 
'iciousaWuude solid reparation of the floor ol the ace 



tabulum G neral r calcification C Photo raph of pa 
licnt sloMn fad g n ral condition mu ula atrophi 
D On a ri\ 1 P ti nt cured after 5 montl / 
Sho I tl r turn ifarti ularfun U n 6 Our apparatu 
ol exten i n on an in lin d plan 


struction b) staj^es a strong partition of rough 
structure is first laid down which then becomes 
compact and regular a new articular ca\it> is 
lormed firm and delimited allowing a functional 
adaptation of the new femoral head to an often 
unhoped for degree Once the bonj cicatrization 
complete clinically and radiologically the 
period of training for the \ertical position and for 
exercise begins Prudent graduation is naturally 
essential with the ordinary precautions The legs 
•tfe bandaged with elastic bandages to prevent 


abrupt dilatation of the \enous network ortho 
pedic insoles are placed in the shoes to support 
the plantar arch and avoid fl itfoot etc As re 
gards the celluloid apparatus which we formerh 
used to support the hip joint experience has 
graduallv led us to al andon it m most cases 
Cases of hip joint tuberculosis cured by helio 
therapy are generally provided with such a solid 
muscle scaffolding that a supporting apparatus 
IS quite superfluous The patient should not use 
crutches when beginning to walk as they have a 
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tus which might cause pain or impede the circu 
lation and the sound foot is raised m an ortho 
pedic boot We have often succeeded bj this 
change m facilitating the evacuation of pus re 
coverj from mtoMcation return to a regular tern 
perature curve and consecutive improvement of 
the general and local condition As a general 
rule we do not allow our cases of hip disease up 
until \ ra) examination confirming clinical 
findings has demonstrat d complete sclerosis of 
the lesions 

Some 50 000 \ tav films have been tahen here 
since the beginning of our work and we have had 
ample opportunitv to observe that no bon> lesion 
however deep escapes the influence of the solar 


raw In hip disea e bonj reparation and re 
constitution occur in the follow in wa) Me 
coTnmonl> ee tuberculous cast s in full actmij 
with the acetabulum the head and even cheneci. 
of the femur showing the signs of extensive melt 
mg represented on the film by the well known 
fog which obluerdtes the contours of the joint 
In this chaos a new head graduall> Ttap7«ats of 
which the outlines at first confused and c/oud) 
become graduall) more preci e and regular The 
demarcation zone becomes clearer and the de 
calcified regions are the seat of intense recal 1 
fication In other cases in which the femoral 
head had burst through the caseatmg floor of the 
acetabulum the "S. ra> tilms demonstrate recon 
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T o opente •^itisfaclonU for ihc remoMl 
of CNSts or smu') iracls of U«. lh\ro^lo sal 
(iuct a surgeon should thoroughly under 
stand the mode of dt\Llopment of such t\sis and 
possess accurate knowledge of the inatom\ of 
the base of the tongue and surrounding irutlurcs 
Early in fetal life before the h\ouI bone dc 
\elops the th\roid gland appear at the base of 
the tongue and descends in the mcdiin lint of 
the neck In normal indnidual the epithelium 
lined tract produced 1)\ the descent ohliter ites 
if obliteration fails, to occur complcleK the sttre 
tion produced b\ the epithelial tract probibh 
empties through the forimcn cecum into the 
mouth Should this oficnmg into the mouth lo c 
Us patency through inflammators orobhtcrimc 
changes the secretion worls downward along 
the tract through which the thyroid gland has 
descended and produces a cvstic tumor in the 
median line of the neck usually at a point about 
midway between the h\oid bone and the top ol 
the thyroid cartilage The cysts after passing 



downward below the hyoid bone become super 
ficial am! he beneath the n]>h( joining the slcrno 
hyoid mu clcs and the thyroid cartilage they 
occi lonally descend is low is the ternal notch 
but arc alw ly found U mg in the median line or 
ycry do t to it thus ilifTcring from liranchial 
cysts or mus tracts which arc always lateral lo 
the median line 

Shouki 1 sinus tract he present it should be 
injeetcd with a weik solution of methylene l)hie 
m onler to outline its cour c definitely Under 
gentril inesihtsia' with the patient in the 
usual po ition for jicrforming thyroidectomy a 
innsxcrsc inci ion 5 or 6 centimeters long is made 
over the evst llirough the skin subcutaneous 
ti uc and jilatvsma muscle (Iigs i and 2) 
The cy i or sinus tract will be found ly mg under 
the nplu joining the tcrnohyoid muscles This 
raphe IS nil longiludin illy and the cy st dissected 
free from its ittachmenls up to the hyoid bone 
The tnct usually pis cs underneath ihi bone 

I K I th m > I 1(1 (1 

Ih mJ ht * f] lm>be 

m a 





Itn lenc\ (o clcfcrm iht } me vrd ry lorq:; 
snciv hehl at the sfiouUlef icneJ S7 is lo e pwl 
lilt thts.! Ire u e i in our thnic 

The rcsulis obiainel In heli (hcr-ipv ire F 
ftlit\e c nclli«sut md a careful stu<^ of the 
ipptJi Jt 1 r cnf/^en i^nms «j)J enaWe an\ one lo 
t ime to the same toncliibitn The e rc*>iiHs ire a 
pr if f our Lonlenticn that luliofherip) ma> be 
c n litre I as (ht iJeil tonscnaaic treattncnt 
f r luijtrculjus hip disease The treatment has 
m i Ifliti n a consider ible social \alue B\ a\oid 
in^ nmiildting operations and doelopiO’' i 


splen li I mu culature it retain in m st cas s the 
irticuhr function in its into ni\ in } gt es hack 
lo hetotkas mmetricil harmon> To urn up 
ttenabit us t ) i\c back tosocictc n rmat bein 
splemh 11} fit capable of workin for their lum 

% fl -f) t t ci I I r f f f h p f 
att(u<tnthilcs{mH tatiJtci 
I t J ni il d n I th p i U 1 t 
U 1 It U J 1 n V J I> 
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I tg f a Di section of t act donn to ntocous membnne b Position of tract 
( \n le of tract 


ljut ina> pass superficial to it or through it In 
order to remove the duct completely at this 
point a small segment or 3 millimeters in 
diameter is removed from the center of the hyoid 
bone The mouth is then held open with a gag 
and the tongue pulled forward with a suture or 
small stomach forceps The index finger of the 
left hand is introduced into the mouth and the 
fotamyi escum located by palpation (or mspec 
tion) This may be done by following the two 
rows of circumvallate papillx one of which lies 
on each side of the tongue backward to the point 
where they join in the median line The foramen 
excum lies just posterior to this point (Fig 5) 
This IS pushed fonvard and upward with the 
finger m order to shorten the distance between 
It and the byoid bone (Fig 4) Then without an 
attempt to isolate the duct the duct and the 
tisbues surrounding it for a di'itance of about 3 
millimeters on all sides are cored out through 
the muscles of the longue to the mucous mem 
brane at the foramen cxcum where they arc cut 
off without opening the mucous membrane of the 
mouth (F)g 5) In doing this it is necessarv to 
bear m mind the direction of the tbyroglossal 
duct \\ ith the patient in the position suggested 
this corresponds to a line drawn at an angle of 
45 degrees backward and downward toward the 
foramen cxcum through the intersection of lines 
drawn hori2ontally and perpendicularly to the 


center of the h\ Old bone that is it corresponds to 
a line drawn from the center of the hyoid bone 
to the foramen cxcum (Fig 6) 

In temporarily disregarding the duct and cor 
ing out the tissues through which it passes lies 
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REPUR or INTERNAL RING IN OBI IQUE INGUINAL HLRNIA 

B\ I GIIOOI\ cowrn MD O ukosh \\i 


T he internal or abdominal inguinal ring is 
the landmark that distingui hcs the two 
1) pcs of inguinal hernia In the indirect or 
oblique the sac passes throUc,h the internal ring 
m the direct which is practic ill} a \cntral hernia 
in the inguinal region the ac pi s s not through 
but below the internal ring H ig 1) 

With large indirect or oblique inguinal herniT 
the internal ring ma\ be dilated to such a degree 
that Its lower margin approaches the pubic arch 
Under these circumstances there 1 till an ana 
tomical distinction but little practical diffcrenct 
between oblique and direct hernia, and a plistit 
repair similar to that for direct hernia is indicated 
The internal ring ma\ be likened to the kc\ 
stone of the arch m nature s architecture of the 
inguinal canal Under normal circumstances this 
structure heljis to prevent the protrusion of 
M cera through the inguinal canil It is situated 
at the entrance to the inguin il canal and one mav 
Tcasonabl) suppose that if this structure is normal 
m Its relationships contents si/c and position 
indirect hernia would rarclv develop Ihc si/e 
position and relations of this internal ring 
determine the length obliquiij and character 
of the walls of the inguinal canal all of which arc 
important m nature s method of preventing the 
development of oblique hernia 

If small the internal ring is high which means 
the canal is long and oblique its lower border 
and the posterior wall of the canal arc strong 
firm tense composed of transversalis fiscia 
reinforced b\ the ligamentum intcrfoveolarc of 
Hessclbach and the anterior wall of the canal is 
composed of red internal oblique muscle and 
external oblique aponeurosis On the other band 
if the ring is large it is low and wide which 



Fig I Showing an obliqu and v li t 1 r la i 
01 hque hern a di cl herma ? i> t rte \ 
4 inte nal m uinal fos a 5 e I n I ingumal fo a 
d e ternal inguinal ring int a al d mmal fi la 

i internal oU que mu cle and t ans s li 9 a| o u s 
of the external oblique (Irom \ Begrrann 4) 


means that the canal is short xnd straight its lower 
border and the posterior wall of the canal are 
weak rtlaxcd and often arc absent and the an 
tenor w ill iscomposed of onl\ the evternal oblique 
i])oncurosis 

Ihc c relation hips arc shown m parallel col 
unins as follows 
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•\s the abnormal internal ring allows the pro 
trusion of the sac or the hUing of a preformed sac 
and the sudden or gradual development of a 
hernia the normalilv or abnormalit> of the 
internal abdominal ring is followed bj normaht> 
or abnormalitv of the inguinal canal 
The normal titf’mnal canal is long oblique 
nirrow and contains no sac the internal ring is 
high small it snuglj surrounds the cord and 1 
covered evternallv by the internal oblique muscle 
(active muscular check at entrance of canal) and 
the external ring is low small and triangular 
I he hcrmal mi,niHal canal is short straight 
wide tnd contains the sac which often extends 
to the erotum the internal ring is lower dilated 
and 1 not covered cxternilK by internal oblique 
mu elc and the external ring is dilated upward 
in<l roundctl 

The e relationships ire shown in parallel col 
umns as lollow s 
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one of ihc bccrctb of cure as the luct is so smill 
and dcUcatc that it is> almost m\anaHv brok,en 
retracib anil 1 st if eff ris arc made to di sect 
It out alone I he linger m the mouth erve as 
an excellent guide to f resent entrance through 
the h\o cpiglottie fold into the mouth or into the 
pharsnx 

In h tcting out the duct a portion of the 
h\ lul bone portion of the raphe of the m\lo 
h\oul mu clc and portion of the geniohsoid and 
gennhsoglosbUb mu cl s are removed 

The opening through the muscles of the tongue 
1 closed with sev ral interrupted catgut ulurc 
pa el sujicrlicnlK through the muscle ot the 


|l J t I } 1 g t 1 


tongue (m order i a\ 1 1 the hvj ogl il iier e 1 
and th edges of the hvoi I bone are I r u ht into 
appositionwiihincurtw hromi catgut titche 
taken through the i ern teum of the i> ne ani 
ti uc adjaetittiit cut end iFi /) \ mall 
rubl cr tub< i inirodu e 1 d epK into the mu ele 
of the onguc an I is alhw d t remain lor 4 
or 5 da> The km w run I 1 elo f \ith 
interrupted lermil or hor e hair sutur (hi S) 
\o harm ha re uUe i in i large gri ui of a 
b\ removal of a sm ill egmer l 1 the h\ u 1 bone 
and foUovvin such an op ration |r ; riv i r 
firmel practualK too p r enl t Ui patient 
arc cured 
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Fi 4 Normal inRuinal canal 

Fi ^ \bnormal lOeU nal canal obi quc ingUtnal hernia 

Seclig 1111923 c'lu ed con«iderable contro\ers\ 
b\ chiming that fa cia and muscle would not 
unite but koontz in 1926 was un'ible to confirm 
Seeligs findings In 19 7 Seehg m an article 
entitled Fundamental Principles CnderKing the 
Operative Cure of Inguinal Hernia linds that 
fa<cia wall unite withepimv^ium perimvsmm and 
cndom^sium (the connective tissue covering and 
between the mu clc) and that traumatized mu<;cle 
because of the exposure of the fibrous tissue 
trabecul® will unite sati^^factonl} with tendon 
and aponeurosis 

After the proper reconstruction of the internal 
ring suture of the internal oblique muscle to 
Pouparts ligament IS rarel} indicated because the 
mu clc will without suture cover the ring 

The normal relationship maj be re established 
bj elevation of the ring to a position behind the 
mu'^cle or depression of muscle in front of the 
ring 

I he former IS much more satisfactorv but if in 
larger hernia simple elevation of the ring is not 
sufficient the muscle after traumalizmg mav be 
sutured to the outer half of Poupart s ligament 
with reason to anticipate union 

In the direct or the large indirect hernia with 
relaxed abdominal walls and obliterated or absent 
conjoined tendons and transversalis fascia in 



Fi^ ( Repair of inte nal nn (I rom Cre or> Connell 
1908) 


which satisfactorv sutures require so much tension 
as to defeat their purpose a plastic operation 
preferabl) with transplantation of living tissue 
will be called for but such plastic operations do 
not change the underJving principles of the 
attempt made to correct the abnormal inguinal 
anatom> 

Koontz finds that heterogenous fascia mav be 
used 'latisfactorilj and such fascia is promi'^ed 
for the general market 

The transplantation of free flaps of fascia lata 
(as advocated b> Rirschner 1909) has been 
successfulin repair of hernial defects but has now 
been largelv superseded bv the modification of 
Gallie and Le Nlesuner in which the fascia 
transplant is cut in narrow strips and the defect 
repaired b> a darning or interweaving process 
This gives much more marginal contact and 
therefore more likelihood of survival Such 
transplantation of tissue is exiled for in large 
defects and often after previous attempts at 
cure 

The imbncation of the external obhque 
aponeurosis m the method of F Wjllvs Andrews 
ism effect a fascia transplant as is ilac Arthurs 
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iRfirifENr 

Gi\en a man with oblique inguinal hcnvia on 
one 1 3 e inJ normal mguiml relation hips on the 
other as outlined above what could be more ta 
tioml in an attempt -it repair of the hernn than 
to replace in the itorma! rditionships the \aiwus 
structures on iht hernia side 
The essentiil for the repair of oblique inguuial 
hernii seem to be 

I The removal of the entire sac 



r g \» no m 1 I r 1 U t I h 

2 Reconstruction of the inguinal canal along 
anatomical line based upon knowledge of the 
norma/jjjdp 3 th(Jbgii.alanafom\ andphvsiolo \ 
which mu l of neccssjlv var> with the ivieof 
hcrrja 

t rnmirv wound healing 
The tirsl ind third s em practicilh ta \ to 
attain but the etond t n« so simple Much 
con ideraiion has been given to the wall of the 
canal and the e^iternal ring hut the importance 
)f the /«/ riial ring seems 1 1 have been given little 
serious attention To be sure a new abnormal 
internal nng i constructed m the Bas ini 
operation its various modniiations and in other 
ph (It operative cures for inguinal hernia but 
the importan e of the normal internal ring its 
relations indtheidii abihtv of reton trachng rr 
imitating the normal charade ic of this 
opening has been scar cl) empha ized 

The method ot lia ini hi bet ime almo t a 
landardized protcclurc in repair of inguinal 
t a hut it result i not anatomical in that the 
red internal oblique muscle i ( laciri around and 
below the internal nn m tcad cf covering it 
uptihciallv as It doe und r nirmal conditions 
rhl Ba siri repair h s been much modihtd I ' 

E MvH^ Andrews Tergusen Hal led Mo Ifler 
Gerard howler and others and more re entlv 
by Bate* Harnson Kerbv Slattcrh Downe 
S^tej Stetton Life Edmund Andrews Ijtzman 
Seelig md others 
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direct hernia or pantaloon sac with finger in 
peritoneal cavitj 

5 Reconstruct the internal ring and posterior 
wallol the canal ring to be mimmi/cd and elc 
\ated b> repair of the trans\ersahs fascia below 
the cord which ma> be earned out in accordance 
with the method of Gregor\ Connell 1909 
(Fig 6) or that of Marsh Pitznian 19 i (Iig 7) 
or that of Edmund Andrews 19 4 (Fig 8) or 
that of Major Seelig 19 7 (Fig 9) If the 
transversalis fascia or the posterior wall of the 
inguinal canal is markedly attenuated some tape 
of plastic operation will be indicated such as the 
method of I arks (utilization of thick sac wall as 
suture matenaP of \\>ll\s Andrew s (imbrication 
of external oblique aponeurosis) of Mac Arthur 
(the use of stnps of external oblique aponeurosis 
as suture material) or of Gallic and Le Mesuner 
(darning defect with strips of free fascia trans 
plant) 

6 Pemo\e sac high up lea\ mg no redundant 
parietal peritoneum to pouch outward as a 
potential sac Close neck bi suture not a simple 
circular ligature Suture of internal oblique 


muscle to Poupart s ligament is rarel\ neecssarj 
as the internal ring is elcaated and usuallv placed 
behind the internal oblique muscle 

7 reconstruct the anterior wall of the canal 
b\ suture of the di\ided external oblique aponeu 
rosis bv imbrication or not according to the 
extent of relaxation 

8 reconstruct the external (subcutaneous) 
nng from abo\e downward in this wax increasing 
the obhquitj and length of the canal 

9 Close of fascia and skin 

Because of a multitude of xanable factors 
statistics are man> times misleading and are 
notonousK unreliable but Pitzman has well said 
If the theor\ of this operation is better ipso 
facto the practical result will be better The 
result m the mduidual ca^e ma> depend upon 
circumstances other than the method of operative 
repair such as sex occupation age phxsical 
condition the size and contents of the sac the 
accurate differentiation between direct and 
indirect tjqies upon technical errors or faults such 
as failure to remove all of the sac or to recognize 
a double or pantaloon sac or to remove dilated 
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utilization of t strip of this same iponeurosis for 
suture mnierial 

I have utilized the tissu of old large thick sac 
walls thems hes as a living suture matenil It is 
onI\ mlarge hernia: that such mat rial is available 
andlikewis onKinthes cas s that there i icall 
for such utili/aticn 

Realiring the importmce of the nitunl or 
normil obliquity of the ciml and its valve like 
actnn in preventing hernn ind being impressed 
with the value of the normal inlet to the canal ind 
of Its protection b\ red interml oblique muscle 
as eirly is 1908 I discuss d this sub;e t called 
attention to the shortcomings of the non anatomic 
Bassini ind Ferguson methods and presented 1 
technique which repaired theinternalnn^in such 
a w i\ as to make the canal the relations of its 
inlet It will audits outlet the sime as thev ire 
m th abs nee of hernia in effect m anatomical 
reconstruction of the mguinil canal 

In the liienture since then 1 have found the 
following luthors who have given consideration 
to the interna! ring and Its repair J 11 White 
U C Biles R \ bhtterv * H H Kirby 
Slarsh Pit/man W S itchlev ^ B E Watson 
Edmund kndrews 


N y k M J 6 1 7 
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d n b M h r t man ( ) 

In Pitzmin s article entitled \ Funclamentillv 
\eyv Technique for Inguinal Herniotomv the 
principle the object and the method are practical 
Iv the same as thos 1 had pre ntecl m 1909 but 
with which Pitzmin was not familiar 

Our aim in treiiment should therefore be 
( > imitate nature remove the sac and make the 
caml long oblique and small with in active 
muscular check it its entnnee 

The step m such an attempt ma\ be as folloi s 

I Skin mci ion E\po e esternal ring and 
external oblique aponeurosi the superficial epi 
gastric arterv usuillv requires li ation 

Di ide extcrnil oblique iponeurosi panilel 
to til ers expos the int'umal canal and contents 
cord and sic presen in,, the ilioinguinal nerve 

3 Mobilize the cord remove fit and veins if 
necc sarv 

4 Isolate ind open the sac I ximine the 
content replace them separate idhtsion if 
pres nt reco„ni?e sliding hernia or bladder in 
wall of sac (nre m indirect hernia) I xamme the 
pistenornail of the inguinal canal determine the 
sue and po ition of the mlernat ring Search for 
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LEAD TREATMENT OE CANCER 

B\ II J ULLMW’'! MD S\nta Barb\s\ Cvlifor\i\ 
n t fthDptmtfC R 1 tBt Cttgllptl 


W E hive pre'sentcd e\i(lence m preMOus 
publications Tor the u'te of colloidal lead 
orthophosphate rather than the metallic 
colloid m the treatment of cancer We have 
shown both from animal experimentation and 
from clinical experience that the phosphate is 
much less toxic to the organism as a whole than 
the colloidal metal or its other salts (i 2 3) 
We behexe that the solutions as gencrall> em 
ploxed are ‘so toxic that their u^e is open to ques 
tion and their keeping qualities are such that it 
would be difficult if not impossible to bring them 
into general use Solutions of lead orlhophos 
phate keep indefinUclj at room temperature 
and apparentl> do not alter their toxicity with 
age 

As I ha\e been using lead preparations m the 
treatment of cancer for less than two >cars it is 
too earl> for me to exaluate the method but I 
haxe seen sufficient effect on tumors especiall> 
those of the breast to feel considerable encour 
agement I do not believe it should at present 
take the place of the time tried methods of sur 
gerj and radiation but should be reserved for 
those unfortunates who arc bevond the reach of 
either It is necessary in order to obtain the 
maximum benefit to combine the roentgen ray 
or radium with the lead injections and therefore 
absolutely essential that the user be not only a 
good clinician but a radiologist as well or be in 
close cooperation with a competent radiologist 
He must be familiar with the cfTects of lead and 
of radiation not only on the tumor but on the 
body as a whole and must be prepared to combat 
lead as well as roentgen intoxication The ma 
jonty of patients tolerate lead very well but there 
are some who are easiK poisoned and present the 
most serious problem of the many inv olved m this 
method of treatment For the pre ent I consider 
It advisable to hospitalize all patients undergoing 
lead treatment It is much easier m a hospital 
to keep them under close observation and to 
perform the necessary clinical laboratory work 
It is much more difficult to control the diet at 
the home than at the hospital and the question 
of diet becomes more difficult as the treatment 
progresses Loss of appetite is practically con 
stant toward the end of treatment especially 
when radiation sickness is superimposed on lead 
intoxication 


From our experience I believe that the onlv 
direct contra indications to the use of the lead 
phosphate to be a severe anxmia and perhaps 
lung involvement not secondary to breast car 
cinomata Several deaths have occurred in our 
clinic from liquefaction of lung nodules following 
the injection of both the metallic colloid and the 
colloidal phosphate These were metastatic from 
tumors of the liver colon and cervical glands 
On the other hand lung tumors secondary to 
breast carcinomata have regressed without un 
toward symptoms I have injected the phosphate 
m several instances where the kidney function 
as shown by the dye test was almost zero and m 
one instance was actually zero No demonstrable 
kidnev injury has been found m any instance so 
far following the use of the phosphate 

Our technique at present consists m hospital 
izing the patient and making a careful examina 
tion both physical and laboratory In addition 
to the routine examination of the urine and blood 
the kidnev function is estimated bv the dye test 
and blood smears are searched for stippled cells 
winch may be found m some cases of advanced 
carcinoma before lead is used The solution of 
colloidal lead phosphate is then injected intra 
venously the amount varying with the weight of 
the patient and the size of the tumor I have not 
as yet given more than o 7 milligrams of lead 
element per pound of patient net weight The 
average dose has been 80 milligrams although we 
believe larger doses may be safe and perhaps more 
efficient Our experience with the metallic colloid 
has left a great impression and we have been slow 
perhaps too much so m increasing our dose 
Doctors Withers and Ranson of Denver who are 
using our preparation have given as high as 120 
milligrams at each injection and have had some 
marked regressions and disappearances of tumors 
The question of dosage is still under investigation 
and I believe that we will be obliged to vary it 
according to the ty^ic as well as size of tumor and 
weight of patient 

Blood counts and the search of smears for 
stippled cells are made at intervals and if in our 
opinion the fall in liTmoglobm has not been too 
great or there are not more than an average of 
one stippled cell per high power field the dose is 
repeated in one week These weekly doses are 
repeated until from 300 to 500 milligrams usually 
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\cms>orf\t upaninurv toner\c placing stitches 
under too great tensnn or upon postoperative 
cempUcatJons or accidents But the most im 
portant ciuse of recurrence is probabl) the failure 
to establish the correct relationship between the 
t>pe of hernia and the character of the opentivc 
technique in the individual case g uuluingonc 
method as a routine in all cases of inguinal hernia 
Published tatistics show a gre it \ariet> m the 
percentage of recurrences after attempt at repair 


from less than i percent to lo percent for indirect 
and from 14 per cent to 25 per cent for direct 

Personalcasesin theserviceof Dr C J Combs 
and mj self show w ith transplantation of the cor J 
I e suture of internal oblique muscle under cord 
1^7 cases traced with 8 recurrences $ 8 per cent 
without transplantation of the cord 1 e in which 
the internal oblique mu de is not sutured under 
the cord 162 cases traced wath 4 recurrences 2 46 
per cent 

As in all statistics these figures are likewi e 
misleading in that the earlj simple small 
herniac are in the more favorable group whil th 
late complicated and larger cas s are in the less 
satisfactory group 
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mcnt of cancer holds sulficicnl promise lo warrant 
thorough in\estigation but the method has not 
been deteloped far enough to warrant its general 
use Lnder the best conditions there are man> 
disappointments and this is espcciaU> true now 
when the majorit> of patients on whom it is 
tried ha\e reached a stage in their disease when 
nothing e\en if it could produce a complete cure 
of the cancer as such could offer hope of recovera 
so far as the patient him'ielf is concerned 

Two cases are presented to illustrate the effect 
of lead on cancer of the breast The first was re 
ported at the \\ ashington meeting of the \mcncan 
Medical Association ( 5) and is reported again be 
cause of the still further improvement of the lung 
mctaslases 

Thi patient was a woman 44>carsold vhohadhada 

<li al re ection of the left br a t 3 ^ jears ago for car 
emoma and later subcutaneous nodules \ ere removed on 
2 occasion RoentRcnotl e ap> had al o been us d On 
December o 19 6 the ewasa7b> 14 centimeter tumor m 
the r ht breast covered bj mark dlj crjthematous km 
Abov this as an a illar> node about 2 5 centim ters in 
diameter Both supraclavicular and cervical regions con 
tamed multiple nodul s The upracla icular space on the 
left contamed a hard tender ma approximatelj 4 ccnti 
meters across There wer multiple subcutaneous nodule 
scattered over both the anteno and po ten r thorax and 
cuta ecus nodules in the regi n of the ope all e scar ome 
of which ere about t ulcerate Th re was separation f 
both rclinx and a sli ht painful bul Hgof the right cjcball 



There was a 1 ht producti e cou h and dj pnera Both 
lung held were mottled ( 1 1 1) 

Colloidal lead pi 0 phvte wa gi en mtravenou Iv fol 
lo m the scconl injection the c u h di appeared but 
pam was fell in all the tumor ^ pnmirj wellin" of the 
I ible tumors occurre 1 followed bv regre ion A radium 
pa k appli (J over the n ht temporal region produced im 
me bate relief of the nam and s clling \ i ion t as e m 
plelcl> lost at about tne mt 1 period of treatment Radium 
packs were applied to the ri^ht breast and axilla and left 
upraclavicular region followed b\ immediate Tc„rc ion 
of the tumor There had how ver been a reduction m 
the I e of the right breast and a complete disappearance 
of tl e ervthema before radium wav u ed The subcutane 
ous nodules regr cd steadilj allhou h unradiated and 
ome in the re on of the car di appeared entirelj 

The change m the lung fields is parlicularlj 
interesting (fig ) There was a marked in 
crease in the densitv and size of the tumor 
shadows although the patient was clinicalU 
better This was interpreted as due to an mfil 
tration and swelling of the tumor nodules — a lead 
reaction Small doses of roentgen rajs were then 
given over the thorav without producing the 
slightest general reaction B> AJav 5 the Jungs 
had shown marked improvement and there was 
regression or disappearance of the visible tumors 
The total amount of lead element used was 
60 milligrams between December 22 19 6 and 
August \ 1927 No further treatment is con 
templated unless there is recurrence The ap 
pearance of the lung fields on September 21 was 
such (Fig 3) that taken m conjunction with the 
disappearance of the palpable nodules one is 
inclined to report disappearance of the metastases 
as such The cutaneous subcutaneous and cer 
Mcal nodules have disappeared There is a flat 
s>mptomle 5 s induration found on palpation m 
Uie left supraclav icular space The right avillari 
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400 ha\c be n gntn Radiation eithtr radium 
tlie rtentfien riv orbith isle<'un whenfrom oo 
to too rnilh nins Inve been miccted but great 
tire IS taken to prevent radiation sickness I 
folJov the general plan I outlined seteral teirs 
>go tc prevent thi (4) ind in acidition do not 
liesiiaie to fractionate tlie dos to an> de ree 
nec.c sarv Blood Iran iv ions are done whenever 
m heated md U ha b en fiund that the general 
tonditivn if the patient 1 a belter uide to the 
wccssitv (t uth a proLetiure than the de ree o5 
anxmii It must be under I id that these j ro 
tt lures are never ri^idlv a ihered ti but are 
m 1 lihe I as neccssarv in inv m lividual case No 
one shoul I attempt the u e of lead ithout first 
rtadin*' Ul the articles publishe t bv Bell and his 
a iciaics and a thorou b stu Ij of the entire 
bi k — lead Poisonin„ bv \ub fairiiall 
Minot and Ke/nikof The patient is given a 4 
to 6 necks re t an I the trealmetil is repeated until 
d total atnomt of from 500 to (00 inilh rams 
have been given Iwo grams of calcium lactate 
and I quart of milk are given each 4 hours if 
necessarv to ombat s\ mploms < f leail poi^^omng 
Irom our observition durin*^ the last iS 
me nth I believe thtt the use of I ad in the treat 
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Ii I Tuberculo IS of the CTCum Operative cae ith 
removal of terminal ileum cTcum and asctndinj; colon 
Massive tuberculosis of excum with obstruction an! 
marked tuberculous enlargement of cxcal Ij mph glands 

stages the disease has no chanctenstic s\mp 
toms and IS therefore frequently overlooked until 
effusion takes place The initial s>mploms arc 
abdominal discomfort loss of appetite and fre 
quent attacks of colic The presence of these 
sjanploms together with anaemia loss of weight 
and the tjpicallj rounded abdomen should arouse 
the examiner s suspicion in the direction of tu 
berculous peritonitis Various are found 
depending apparcntl> on the \arulencc of the m 
fection and the mode of entrance 

The organisms ma> enter througli the blood 
stream the intestinal walls through an\ caseous 
focus which ma> extend to the peritoneum or 
most frequentl) of all through the fallopian tubes 
In most instances abdominal tuberculosis is sec 
ondar) to an infection elsewhere but this is often 
difficult to prove 

Macroscopicallj we find minute miliarv tu 
bercles on the peritoneal surfaces and in the 
omentum without an> accumulation of fluid or 
exudation of fibrin In other cases a quantitv of 
clear or turbid fluid is present in the cavitv 
Usuallv the amount of fluid is small but it ma\ 
be found in quantities large enough to distend the 
abdominal ca\it> 

In this moist form the patient loses weight and 
strength rapidl> The abdomen has a character 
istic paleness and the skin is silkj When the 
abdomen is opened a thm fluid escapes Flakes 
of fibrin ma^ escape with the fluid The fluid 
having escaped the surface of the peritoneum is 
seen to be studded with fine tubercles Some of 
the tubercles maj be of considerable size Masses 
of caseous mesenteric glands may now be palpa 
ble The omentum may be greatly thickened and 



Fig Tuberculosis of the ileum ith tuberculous ul 
ccritivc ententis \oun an 1 old tuberculous proce se in 
the ileum some with be innin ulce ation md olhe s vith 
ad incid ulcerative clnn e Note the typical transverse 
di po ilion of the ad anced ulceration \utops\ sho ed a 
bilateral caseous ulcerative pulmonary tuberculosis th 
exten I c tulcrculous enteritis nnd ulce ation also local 
ized tuberculous peritonitis o er the ilcum 

infiUntcti inthedrv variety there is no effusion 
and extensive adhesions mav form between the 
inlcslmal cods Prcquentlv a faecal fistula is pres 
ent I he surrounding tissue is inflamed and the 
blood vessels distended 

TUBFRCULOSIS OF TIIF IMESTIVI S 
Tuberculosis is the most frequent cause of in 
flammatory affections of the bowel Tuberculous 
lesions arc rarest in the duodenum becoming more 
frequent as one nears the iloocajcal vaKe As to 
the mode of entrance except in the cases of chil 
dren in vyhich the tubercle bacilli ma> reach the 
bowel through the di^estiyc tract the bacilli pass 



Fjg 3 Tuberculosis of the spleen The spleen is en 
lar the capsule fbrous and thickened There are dis 
s minated miliary tul ercl s througlout the parenchyma 
Ith occasional a glulinal on bct\ een tubercles Autopsv 
showed a generalized miliary tubcrculo s invol in*^ the 
spleen Ii er omentum mesentery small intestines and 
lungs There as also a right psoas abscess with early 
nec osis of adjacent v ertebral bodies 
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nodule is gone and a slight diffuse nibbeij in 
duration is all that is left of the mammary tumor 
\ision in the right eje is lost but pictures can 
be recognized with the left and she i able to 
unite letters and read fairl) large writing and to 

go about town Without assistance Sbei gaming 
weight and feels w JJ There is no etidence ot 
chronic plumbism 
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Rt LfO DRC77K\ UD 

T UBERCI LOS is has almost as mant an„Jcs 
of interest as s\ philis It has tts sociological 
bjgienic genetic occupational in(lp«>cho 
logiul aspects in addition to its medical and surgi 
cal phases and we can not approach it from anv 
of these ciewpoints without con idering the 
others 

The ultimate conquest of tuherculosi and sta 
tistics gi\e us sound reason to believe that it will 
eventuall) become as rare in avilized countries 
as cholera will be the triumph of the higiemst 
and epidemiologist The surgeon s aid m the treat 
ment of individual cases must be regarded asonlv 
a temporarv recourse an emergenev measure ap 
nlied in lieu of something better The phvsictan 
should call upon the surgeon for co operation onl> 
when the tuberculous infection 15 not to be reached 
bv an> ether method and if surgical interference 
is to justify itsdf the postoperative treatment 
must be recognized as lj> far the most onerous 
aspect of the case when the tuberculosis has pro 
gressed into certain tissues 


r 1 1 b Dstr 1 tf Cl 

The results obtained jn tuberculous infections 
with direct sunhobi and proper hvgiemc condi 
tions have been most encouraging m recent jears 
I! all patients could be given this treatment for 
an unlimited penoi time surgical treatment 
should reall\ be deferred in the roajoritj of cases 
of intra abdominal tuberculosis Unfortunate!' 
our patients in most parts of the Imted btates 
cannot be r,ivetv i leal climatic conditions 

During 102+ and 102^ I studied 72 cases oi 
Surgical tuberculosis of the various abdominal or 
gans Of this gro p 16 were cases of definitelj 
pnmarv abdominal infections m so far as could 
be determined b) examination In other word 
the respiritor} organs were normal as were all 
parts of the bodv excepting the affected part and 

the end result after surgical intervention mm 
cated a complete recovery 

Tt/LEPCUIO IS OF THE PEKlTONEUil 
Tuberculosis of the peritoneum is most com 
mon in children and >oun adults In the eari) 
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enteric glands are infected b\ the bacilh which 
pass throvigh the l>o\sel wall (Fig 4) 

Tuberculosis of the uterus most frequentia fol 
lows a tuberculous infection of the tubes Tlie 
disease occurs in the form of nodular or diffuse 
infiltration which resoKcs itself into ulceration or 
necrosis of the mucous membrane and submucosa 
The entire organ ma\ be coaered 1)\ necrotic and 
caseous deposits 

Tuni RCULOSIS OF TUI 1 \LLOPI \N TUIU S 
In the fema'e genital tract the fallopian tube 
is the area most frequentla infected b\ the lu 
Lercle bacillus The fallopian tube is usualK the 
primara seat of the disease and x large mxjorita 
of cases of general abdominal tulierculosis and 
tuberculous peritonitis is due to an evtcnsion of 
the infection from this point 
The susceptibihta of the fillopian lubes to this 
form of infection is explained on the ground that 
the mucosa ofTers a fertile bed the result I sup 
pose of the circulatora changes occurring at men 
struation This probabh accounts for the fact 
that the infection takes place often between the 
periods of puberU and the menopause or mother 
words during the actixe sexual life 
As a result of improxed methods of diagnosis 
an increasing number of cases of tuberculosis of 
the onduct are being reported as primarv 
In m> series of cases there are t in which the 
oviduct is the onl) site of tuberculosis I think 
much caution should be exercised in pronouncing 
the condition primarv onlv after tlie most me 
ticulous examination is such a diagnosis war 
ranted 

The pathologists inform us that the mucosa is 
the first portion of the tube to be attacked the 
infection then spreading until all coats are af 
fected Tubercles are present on the peritoneal 
surface of the tube m onlv about 50 per cent of 
the cases But the flare of the fimbriated end of 
the tube glistening and moist is quite character 
istic The tube mav be normal in si/e or grcatlv 
enlarged Caseous material is often seen and in 
advanced cases the peritoneal surface is coaled 
with a vellowish grav chcesv mitenal Certain 
tvqies of tuberculous salpingitis res mble chrom 
callj, infected tubes and cannot be vUstmguishetl 
from p>ogenic infections I eucorrhica is present 
m 75 per cent of the cases 
The macroscopic diagno&is of tulierculous sal 
pmgitis IS entirelv mis eading The tubal tubcrcu 
lous involvement is most frequenth discoxercd bv 
histological examination The uncertamtx of an 
accurate macroscopic examination accounts for 
the divergent opinion regarding its frequenc> 


I 5 

Statistics which place the incultnce of genital 
tuberculosis at from i to i per cent are unre 
liable because there is no evidence lint a routine 
histological examination has been made I he 
Umversitv of IcnnsvKama has found that in 
their s Ties of cases 7 per cent of all inflamed 
fallopian tubes arc tuberculous 

Dunng 102 1 and 19 4 15 cas s of salpingitis 

were operated on at St M irv s Hosjiital Of this 
number S 5 per cent w ere reported as tuberculous 
\U operative material at our hospital is subjected 
to histological examination 

\ description of tlie characteristic symptoms 
of tuberculous salpin„itis is quite impossible In 
the earlier stage of the dis ise recurrent attacks 
of jiun ami tenderness with some degree of men 
slrual disturbance mav be present Ilevationof 
temperature is common U hen it is remembered 
lint the alxlonnnal ostium is usuallj open and 
the lube patent it is understandable how obscure 
early symptoms mav be As the dis ase pro 
gress $ a<lhesions mav obstruct the lumen of the 
tube and the tube mav become adiiercnt to the 
blxddcr with resultant urinarv symptoms Sec 
ondarv anxmia is present in the majority of cases 
with resultant menstrual clifTcrences These svmp 
toms are likewise characteristic of pulmonary tu 
berculosis The symptoms resemble any pelvic 
inflimmaiorv condition in its varied degrees with 
the exception that m tuberculous infections the 
acute symptoms arc vaguely marked while the 
constitutional symptoms are often ver> jiro 
nounced Sterility is frequent and m m> series 
90 per cent of the patients were apparently 
sterile 

The operative mortality m properly s lected 
casts of tuberculosis of the tube is no greater than 
that of other tubal infections W e must consider 
however that the condition is usually secondary 
to tuberculosis elsewhere and this of necessitj 
makes the risk greater and the choice of ana.s 
thetic more im}}ortant 

Operalnc Ircatment Excision of the diseased 
parts IS the necessary operative procedure In mv 
opinion conservative measures rather than radi 
cal ones get desired results In other words if 
the tubes alone art involved macroscopically i 
pan hysterectomy is not indicated but the tubes 
should in all cases be excised out of the cornu of 
the uterus The ovary is rarely attacked by the 
tuberculous process ■V pen oophoritis m iv be 
present but it is usually an inflammatory exlen 
Sion If degeneration is not present the ovaries 
should not be removed I he condition here is 
similar to that in the male m which the epi 
did>nus is infected frequentl> and the testic e 
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, ^ * ( tb m ntum Th m nt m 

dud th m II m I rv t I cl 

Hit okers ire irre^julanv dist«) uler) 1 ut ire 

usualh in the region oI the Jleum dig ranJi) 
\ utc lui ercul( Ub infiimmatic n of the jfeficnhc 
ften simulates appendiolis 


through the t rrnch an<l krlge on the mtesimil 
nuiccsi cither in the ilujrsorcl ev here 

There mllammiti n is followed b\ u'cention ff 
the mucf sa and sulimuL y%\ The girdle ulcer fol 
1 w Tht inilmimjrort process ma\ extend 
thrfu^h the muscular coat and a perforation re 
suit but the inihmmiton thickenwg of ihc 
tr us cut usuilh {regents i rupture \dhe 
sir ns to surr unilin parts are common The 
surgical inij rt ince f ulceratne tubercub is in 
» hi(.h extensive ulcerunn has been prtsert lies 
in the t itt th u healin^ is followt 1 bv scar con 
traction Intestinal ibstruction max result and 
IS f rtaterf in the regular manner 1 he tulierculous 
conditun i unrewgni/ed until symptoms of ol 
btruction present ihems l\e 
During the jperati e procedure the enUre in 
te tinal trad is svstcmaticalh examined bv be 
ginning with the cTcum and tracing Us course 
and fnibwing the small bowel down from the 
jejunum Tlit IjohcI must be handled with ex 
trcnie gentleness and care bbock must be imm 
nured 1 ugh h in lling of the f ov el mi\ result 
in an 'ictne innamimtor} rcjction 


aiioacuictet!) 01 OTiihn uurws 

VNP OLA\OS 

Tuberculosis of the stomach nail or the exist 
ence >fiubercil u ulcer c f tbe stomach i com 
pirilndi nre although with thesnalloHin^of 
tuberculous j utum one xxould expect the direct 
opposite The tu! crculous ult rs thai are found 
are f r b ibl\ j rimanh ordmar) gastrn. ukers in 
fected b> the organisms 
Tul crculosis of the gall blacldcr is extr rnel> 
rare and imulatcs gall blid Jer di as in genera) 
Tuberculosi of the liver is not unc mmon but 
IS s Id n\ e\ten i\e ani for the most part con 
sists of minute tuber Jes scir eh visible It i 
al %a\s b cindarv 

It IS doubtful if tuberculosi of the spleen is 
evernnmarv rre'iuentiv hove er the spleen i 
involved aion with other organs (hi 3> 

In olvemtnt ot th cer ical bronchial and 
mes nteric Ivniph "lands is «mnion octurrm 
mo t Ire'juentl iurinp childhood The pasteun 
71 ion of milL durin„ recent vears a well as the 
hvgienic inspection ot school cfiddren has done 
much toward eliminating this infection The mes 
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SYNOVECTOiVIY OF THE KNEE JOINT 
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I N recent ^e'lrs the operative removal of the 
svnovial membrane to relieve various alTcc 
tions of the knee joint is becoming more and 
more recognized as a valuable procedure A 1 
though the writers senes of cases is not large 
7^a';es of the complete operation a sufficient 
length of time has elapsed to form conclusions as 
to Us value It is b elieved t int s> nov cc tom> m 
the properlv selected ca'^e is a proc edure of ^ rcat 
merit and has been the'TmTrrncthbd of obtmning 
relicTfor those pati ents oper ated upon It is also 
the~wTrreTs belief masmuBi as a praclicallj 
normal range ofjnolionJias-been obtained in all 
exce pting 1 case in which the infectious nature of 
the disease was not quiescent that the indications 
maj be broadened to include that class of cases 
in which there is painful and limited motion 
following trauma with recurring sjnovms of not 
clearl) understood etiolog> It is the pu rpose of 
this pap er to discuss the indications fo r sjnovcc 
tom > and the rationale of treatme nt 
Bj 5 vnovectom> we mean the excision of the 
sjnovial membrane as the principal seat of the 
local pathological change Stnctl> speaking the 
terms) nov ectomj means the co mplete operat ion 
1 e the removal of all the sjnovial membrane 
which of course includes that of the quadriceps 
pouch the infrapatellar fat pads and the semi 
lunar pillages However I do not wish to limit 
the discussion to the complete operation as there 
are certain tjpes of cases in which all of this is 
not necessary or advisable and will therefore in 
elude in this paper a discussion of those conditions 
in which onl) a partial synovecto my is advisable 
The classification of arthritis adopted here 
while not satisfactory is I believe the best wc 
have I shall not attempt to go into the etiology 
more than is necessary to determine the indica 
tions for synovectomy 

Synovectomy is not new Although it had long 
been employed in the treatment of tub crgul osis 
there is only an isolated report here and Uiere of 
in the so called arthritis cases Goldthwait 
(i) m 1900 was probably the first in this coun 
try to remove the thickened synovial membrane 
in several knees with a constant excess of fluid 
pain and grating on movement M^phy ( ) 
miQid reported 2 cases of synovectomy invillous 
arthritis 

More than a passing interest however was not 
aroused until m 192 when Swett (5) read his 


paper at the American Orthopedic Association on 
Synovectomy m Chronic Infectious Arthritis 
Although It is not the rule micro organisms have 
frequently been found m the stained synovial 
membrane removed at operation and obtained 
in culture from the sy nov lal exudate The acutely 
painful swollen and tender joint with local 
heat and elevation of body temperature leave no 
doubt as to the infectious nature of the process 
within the joint but it is the exception rather than 
the rule that po itive cultures are obtained even 
though the aspirated fluid is cloudy and the 
sediment shows a large number of pus cells New 
laboratory methods as suggested by Burbank are 
quite likely to demonstrate the presence of the 
offending organisms m a far greater number of 
ca'5c> _ bwett reasoned therefore that these or 
ganisms are capable of continuing the activity of 
the process within the joint as well as causing 
mctastascs into other and previously unmvolved 
joints and that there is as much logic m their 
removal as there is m the elimination of the 
original portal of entry In other words the in 
fcclcd synovial membrane is i tself a s ource off 
infection and remains so even after all other, 
foci have been removed He also believes that ax 
prompt rcsiomiion of function stimulates local 
metabolism which Pemberton has found to be 
fairly constant as a suboxidation process which 
prolongs the arthritis 

Before we proceed to a discussion of the selec 
tion of a diseased joint suitable for synovectomy 
it'^U be necessary to review briefly the anatomy 
and the changes present m arthritis It is ap 
parent that thebetterweunderstand the reactions 
of synovial membrane to injury and toxins the 
fewer mistakes we shall make in selecting our 
cases for synovectomy 

The synovial membrane lines the deep surface 
of the ligamentous structures of the lateral and 
antenor parts of the joint It is reflected over the 
semilunar cartilages the infrapatellar fat pads 
and the crucial ligaments on the antenor and lat 
eral aspects It does not completely invest the 
posterior surface of the posterior ligament In the 
anterior part of the joint it is prolonged proximal 
Iv beyond the articular surface of the femur m 
the form of a pouch under the cov er of the quad 
riceps tendon The suberureus muscle is m 
serted into the w all of this pouch and its function 
IS important as it prevents pinching and injury to 
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rireh If the infection is unilateral both tubes 
should be removed since repeated histological 
examinations hav e prov ed that this is the safer 
procedure 

The general operative technique of pelvic sur 
ger> IS follow ed If a mixed infection is suspected 
the abdomen should be drained Analvzmg the 
operative results of 200 cases at Johns Hopkins 
Greenberg reports that of 104 cas s m which 
drainage was used fecal fistulce followed m 18 
while in 96 m which drainage was not us d no 
hstula; followed As it is impossible to eradicate 
the process entire!) b\ excision continued minute 
detailed attention to the general health of the 
patient is necessarv 

The question of whether to dram or not is 
determined solelv bv' the nature of the infection 
encountered If the infection is mixed drainage 
IS indicated if it is exclusive!) tuberculous no 
drainage is used 

After the patient leaves the surgeon s care the 
real fight begins It is almost needless to sav that 
the personalit) and economic status of the pa 
tient are all important factors A great manv vie 
tims of tuberculous infection are saved in spile of 
them elves During mv connection with public 
clinics I saw numbers of patients who after be 
mg treated surgicall) for tuberculous infections 
of the abdomen if left to themselves or to casual 


medical care would return to the most unfavor 
able surroundings and die a little sooner than 
otherwise I have seen patients too ignorant and 
stubborn to go to public sanitariums compelJed 
b) the phjsician to spend their dajs exposed to 
the sun and air perhaps in some squalid court 
yard screened against flies given the proper diet 
and kept from premature exertion while incredu 
lous re'atives sneered at the fussiness of the doc 
tors social workers andvasitin nurses But since 
tuberculosis is a far more dan erous di ease from 
a public health vaewpomt than leprosv the re 
sponsibilitv of the physician m re ard to it must 
never be limited by the personal notions of its 
victims 

SUlIMARY 

V\Tien tuberculosis involves Dr<^ans of the abdo 
men and the general condition of the patient is 
suffiaently good surgical interference is indi 
cated It is important first to determine whether 
the patient has the vatal re erves which wall make 
the operation beneficial and then to perform the 
operation with due respect for the generally weak 
ened physique I refer to the careful minimizing 
of shock the delicate handling of tissues and the 
judicial selection of an anesthetic and its mode of 
application The postoperative care which by no 
means ends with the pnmarv healing process is 
of the utmost importance 
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SVNOVECTOjMY or the i^nee joint 
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I N recent jears the operative removal of the 
svnovial membrane to relieve various affec 
tions of the knee joint is becoming more and 
more recognized as a valuable procedure A 1 
though the writers senes of cases is not large 
7^a«cs of the complete operation a suflicient 
length of time has elapsed to form conclusions as 
to Its value It is b elieve d th^t s> nov ec tomv m 
the properlv sele^ed cast is’a "procedure of great 
m entj and has been the'ohK method of obtaining 
relfeTfor those patients ^lerated upon It is also 
the“ w riTer s "belief inasmuch as a practically 
normal range of motion lias_becn obtained in all 
excepting i case in which the infectious nature of 
the disease was not quiescent that the indications 
may be broadened to include that class of cases 
in which there is painful and limited motion 
following trauma with recurring synovitis of not 
clearly understood etiology It is the purjaq^ cd 
this pape r to discuss the indicatio ns for synbv ec 
tomy a nd the rationale of treatm ent" 

By synovectomy we mean the excision of the 
synovial membrane as the principal scat of the 
local pathological change Strictly speaking the 
term svnovectomy means the co mplete operat ion 
, 1 e the removal of all the sy nov ial membrane 

V which of course includes that of the quadriceps 
pouch the infrapatellar fat pads and the semi 
lunar cartilages However I do not wish to limit 
the discussion to the complete operation as there 
are certain types of cases m which all of this is 
not necessary or advisable and will therefore in 
elude in this paper a discussion of those conditions 
in which only a partial sv nov ecto my is advisable 
The classification of arthritis adopted here 
while not satisfactory is I believe the best we 
have I shall not attempt to go into the etiology 
more than is necessary to determine the mdica 
tions for synovectomy 

Sy noveclomy is not new Although it had long 
been employed in the treatment of tuberculosis 
there is only an isolated report here and'^erc of 
Its use m the so called arthritis cases Goldthwait 
(i) m 1900 was probably the first m this coun 
try to remove the thickened synovial membrane 
m several knees with a constant excess of fluid 
pain and grating on movement Morphy (2) 
ini9i6 reported casesofsynovcctomy mvillous 
arthritis 

Wore than a passing interest however was not 
aroused until in 192 when Swett (5) read his 


paper at the American Orthopedic Association on 
Svnovectomy m Chrome Infectious Arthritis 
Although It is not the rule micro organisms liave 
frequently been found in the stained synovial 
membrane removed at operation and obtained 
in culture from the sv nov lal exudate The acutely 
painful swollen and tender joint with local 
beat and elevation of bodv temperature leave no 
doubt as to the infectious nature of the process 
w ithin the joint but it is the exception rather than 
the rule that po itive cultures arc obtained even 
though the aspirated fluid is cloudy and the 
sediment shows a large number of pus cells New 
laboratorv methods as suggested by Burbank are 
quite likely to demonstrate the presence of the 
offending organisms m a far greater number of 
ca<cs Swett reasoned therefore that these or 
ganismsare capable of continuing the activity of 
the process within the joint as well as causing 
metastascs into other and previously unmvolved 
joints and tint there is as much logic in their 
removal as there is m the elimination of the 
original porta! of entry In other words the in 
fcctcd svnovial membra^ i^itself a source off 
infection and remains so c'ven after all other 
fccEhIvc been removed He also behoves that ax 
prompt resioraiion of function stimulates local 
metabolism which Pemberton has found to be 
fairlv constant as a suboxidation process which 
prolongs the arthritis 

Before we proceed to a discussion of the selec 
lion of a diseased joint suitable for synovectomy 
uVill be necessary to review briefly the anatomy 
and the changes present m arthritis It is ap 
parent that tlie better we understand the reactions 
of synovial membrane to injury and toxins the 
fewer mistakes we shall make in selecting our 
cases for svnovectomy 

The synovial membrane lines the deep surface 
of the ligamentous structures of the lateral and 
anterior parts of the joint It is reflected over the 
semilunar cartilages the infrapatellar fat pads 
and the crucial ligaments on the anterior and lat 
oral aspects It does not completely invest the 
posterior surface of the posterior ligament In the 
anterior part of the joint it is prolonged proximal 
1\ beyond the articular surface of the femur m 
the form of a pouch under the cover of the quad 
nceps tendon The suberureus muscle is in 
serted into the wall of this pouch and its function 
IS important as it prev ents pinching and injury to 
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the s>no\t\l membrane on extension of the knee 
The s\no\iai memltnnc a) o inii-sis* tVe semi 
lunar cartilijes intl a pouch like (hvenuulum 
IS prolonged jiosteriorh and disiiUj along vhe 
Undon of the jwplueus nhich it partiaU en 
sheathe thus forming a posterior compaTtment 
connected with the anterior chamber bj narrow 


pis ge bibtrs of the gi Id ncmiu ire at 
lath d to the po tenor cap ulc thus a nn takin 
up the ll k ani prcvcntin the pimhin of the 
ssnOMii mtmbrine when the knee is lleied 

rhe infrapatcll ir fat pa i require particular 
mention becius of its frequent h\pertroph\ and 
consequent internal deran ement of the knee 
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The pad is extras>no\ial but intracipsuUar and 
IS placed under the deep surface of the patellar 
tendon and fills up the mter\al between the 
patelh femur and tibia adapting itself to the 
various forms which this recess adopts in the 
different movements of the joint The sjnovial 
membrane separates it from the interior of the 
joint and from its surface aband of this membrane 
extends to the intercondjloid notch where it is 
attached This band is termed the hgamentum 
mucosum and its lateral prolongations in erted 
into* the capsule are the alar ligaments These 
are not ligaments m the drdtnarj ‘^ense of the 
word butaremerel> folds of s>novial membrane 
Contraction of the subcrurcus muscle transmitted 
through the capsule and alar ligaments is believed 
to pull the fat pad up out of danger on extension 
of the knee Thus it ma> be seen that an under 
dev eloped quadriceps muscle maj result repeated 
Iv m injurj to the s} nov lal membrane on motion of 
the joint W e ma> sav m passing that phv sioUitr 
ap> directed toward increasing the muscle tone 
and the developmg of this muscle is important 
m the treatment of knee joint disease and in 
postoperative cases ^l assagc directk ■ov er the 
capsule and ^vno vialmembrarie is contra indicated 
as it leads to stilHurthcr irritation congestion 
sw elling and so foHtu 

Sjnovial membrane which has been traumalucd 
becomes congested and swollen and there ma> 
be small extravasations of blood with exudation 
of a thin jellowish fluid containing small flocculi 
of fibrin The reactions to inju r> and infec tion 
arc vcrj^sumlar and are^mafilTested climcallv as 
sv nov Ills or thickemngof thesvnovial membrane 
and" joint capsule In more severe cases the 
exudate becomes more abundanllj tibrmous and 
the s>novial membrane is thicken^ swollen 
thrown into folds with villous projections and 
infiltrated with inflammatory products In the 
chronic inflammations pannus like growths may 
extend over the articular surfaces from the pe 
riphery and there may be h\ aline or fattv dc 
generatne changes oV the deposition of cartilage 
or bone within the synovial membrane Static 
defects may cause relaxed lateral ligaments with 
a less stabile joint and therefore increase sus 
ceptibihty to injuries and toxins 

I shall not attempt to go into the causes of 
chronic arthritis When we speak of chronic 
arthritis it is important to specify which partic 
ular type we have reference to as there appear 
to be at leas t ^ di& tinct types each having a 
different cau<^ Data on procedures such as the 
removal of foci of infection are of no value unless 
the particular type of arthritis under considera 


tion IS specified Forexample if we were removing 
foci of infection in those tvpes of arthritis probab 
ly caused bv trauma or strains our results would 
naturalU not be encouraging and in reporting 
our failures we would condemn the procedure as 
having no value in the treatment of chronic 
arthritis m general while there is no question as 
to Its value m the treatment of the infectious 
tv pc Similarly all tvpes of arthritis arc not 
accompanied bv marked changes in the synovial 
membrane and it is imtional to expect favorable 
results from synovectomy in all such joints 
■\ discourse on synovectomv in chronic arthritis 
IS therefore of no value unless we are able to 
recogni/e the tvpe for which we are proposing 
svnovcctomv Ihis is not alwavs easily deter 
mined as there are mixed tvpes which can not be 
accuralelv classified 

It is unfortunate that there is no commonly 
accepted classification or nomenclature I here 
arc or have been at leas^i 4 different classifica 
tions each having its own adherents Until there 
IS agreement as to ctiologv there will continue to 
be different classifications thus causing the ut 
most confusion It is neccssarv to be familiar 
with the different classifications if we are to 
infcrprcl reports intclligcntlv Forexample when 
LK speaks of lypc i he has reference to the 
infectious or atrophic type while Pisher in 
speiking of Type i refers to the hvpcrtrophic 
tvpe The importance of a standardized classifi 
cation IS therefore apparent 
In this country probably the most commonly 
accepted classific ition is that which recognizes 
distinct types thc_infectious, the atrophic_or 
rlrenHItToTcJ and the hypertrophic or osteoar 
thritic W c shall not enter mio a discussion of the 
ctTology of the different types of arthritis Suffice 
It to say that the infectious type is clearly caused 
bv the spread or the absorption from some source 
of infection There may or may not be an actual 
invasion of the joint structures 
1 he ev idence is not conclusiv e that the atrophic 
and the hypertrophic types are infectious in 
origin The rationale of svnovectomy iscitherthe 
removal of the focus of infection within the joint 
Itself or the removal of llie sources of mechanical 
irritation For the present our indications must 
therefore be confined to the infectious type or 
to any type in which large synovial fringes or 
cartilaginous bodies arc aggravating the m 
flammation bv forming obstacles to motion 

INPICVTIONS For SXNOVrCTOlIX 
Careful selection of cases is necessary The 
di ease must be localized m one or a few joints 
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and the disease must be miijscenl The object 
of s>novectomy as in other forms of treatment is 
first to relieve the patient ftom^j^n and 
second to resto re the max imum deyec of func 
tion Although a locus of infection ma\ be n, 
moved by s>no%ectort\> and symptom mother 
joints mav be reli eved thereby I bebeve that 
further work and observation of ca e arc nece 
sarj before we are justified in doing a sjnovecto 
m> merelv to remove a focus of iideclion for the 
benefit ivhich mav accrue to other joints Con. 
servative treatment demand at least for the 
pre3hr~ [liat the upcratitnr be canfincdT o the 
removal of chronically infected synovia fo the 
benefit of that particular joint to those cases in 
which the svnovial changes arc of sufficient degree 
to cause an actual impairment of motion or 
to cases in which motion causes further irnta 
tion con^jCStion or proliferation of the sjnovial 
membrane or fat pad Of course befores\novec 
tomy is resorted to the commonly recOotuzed 
foci of infection should have been investigated 
and treated and physiotherapeutic measures 
must have proved ineffective 
If inflammation is sliU acute extensive di «ec 
tion may result iti such a degree of reaction of 
tissues as to produce an extensive scar format ion 
vviuch will limit motiin. itisdiiiiculttlimcall) to 
letcrmine quiescence and errors in judgment 
are apt to occur It was common experience in 
the infected war wounds that even after healing 
of a wound had existed for months extensive 
traumatism of the prevaousU infected Us ues 
resulted in an acute flare up of a dormant »n 
fection The follot mg case is illustrative 
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Allhou h at the time of operation con ideraWe 
roUg^hening of the articular surfaces was noted 
the resulting decrca e in mo^n isjiot attribute i 
to the destruction of j oint ca rTITa e~TTiefe was 
local heat before operation which became ile 
cidedly more pronounced alter operation with 
considerable pain on active and pa ive motion 
This type of case although relieved from pain 
would i)ccm to indicate from the micro topic 
appearance of the synovia that a lessened ran e 
of motion mav be expected 
ft is al o tt> be remembered that cases of a Ion 
grade synovial tuberculosis mav nvt be s u pgeted 
timi alls anit iiiay broi Ion staiidm.,” Ir there 
IS anv question as to lie accuraev of clia^ro t 
evci ion of a pi ce of svnovu for laboratory dia 
nosi IS es ential Figure is the reentgenogratn 
of a patient 6 years ol I who ha J only a moder 
at Iv painful and tdf kree of 8 vears duration. 
AUho gh the tantgenogram showed no bone 
atrophy and there was no apparent d struction 
of the articulating cartilage the microscopical 
examination of a piece of synovia removed fur 
diagna i reveal d tub rculosis 
ifemdler emphasizes the important point 
that It is difficult to ju 1 e the Ipcree of ariila e 
destruction and m the event of con idcrabie 
erosion of cartila e with parinus formati n a 
certain latitude of action should be reserved by 
the operator and the ndicali in f simple 
svnovectomv should be changed t fusi r an! 
stabilization 

Tra umali c ases Extra as Huns of blouJ m 
the sv no rial membrane, as a result of trauma mav 
«t up an inflammatory reaction con 1 m f 
small niononuc'ear and pen ascular infiltration 
pracUcaliv identical to that caused by infection 
bprams of lateral Ji^amenk repeated dislocations 
of the emilunar cartilages loose bodie or en 
Urged fat pad which are caught between the 
articulating surfaces may cau e permaneni 
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damage to the synovia resulting m disability 
e\en after the original offending factor has been 
remo\cd The anterior aspect of the knee is 
sensitive and extension of the_knce is painful and 
limited 

Under this heading maj be mentigned-hyper 
frnp bipd infrapatellar fat pads Through trauma 
or from the absorption of toxins the fat pads 
become swollen On full extension of the knee 
the enlarged fat pad becomes pinched between the 
articuli^ng surfaces As a result of this mechani 
cal irritation it becomes still further swollen and 
congested and therefore still more hkcl> to be 
pinched The patient complams of pain at the 
infrapatellar region on extension of the knee 
and there is tenderness on each side of the 
patellai' tendon Because of the pain an early 
atrophy of the quadriceps muscle develops and 
the fat pad is not protected by the action of this 
muscle from injury Thus a vicious circle follows 
The treatment of this condition is not Axation — 
as this causes a further atrophy of the q uadri ceps 
“but measures to prevent c omplete extensi on of 
the knee by means of suitable apparatus If 
after a reasonable length’oTtlme recovery does 
not follow It IS conservative treatment to remove 
the offending fat pad before irreparable damage 
to the synovial membrane results This may be 
done through lateral incisions 

The writer has not found the Tones knee ca ge 
br ace a satisfactory a p paratus to che ck move 
m ent prthc knee sllOrt of com pl cte~"cx tension 
Even very light strapping both above and below 
the knee does not prevent it from slipping down 
ward so that the hinge is not opposite the axis of 
motion m the joint The tight bands also cause 
swelling about the knee and leg through passive 
congestion and the pressure of the straps over 
the quadriceps causes an atrophy of this muscle 
Patients also object to a brace extending to the 
sole Figures 3 4 and 5 show a brace which has 
proved to be very satisfactory in checking com 
plete extension of the knee It remains in place 
and IS comfortable to the patient Tight lacing 
IS not necessary 

ChrouK tnjlammalion There is a second group 
of cases in which tlie bone changes mav be slight 
or ab'^ent The synovial hypertrophy becomes 
extreme forming pedunculated growths This is 
commonly called vi llous ar thritis-. The synovial 
membrane is markedly hypertrophied and is 
thrown into folds or villi thus giving the surface 
a velvety appearance Clinically this type of 
joint shows more or less swelling with increase 
m fluid thickened capsule and a doughy consist 
ency There is marked grating or joint crepitus 
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Tlie villi project themselves between the articu 
lar margins and are thus subject to repeated 
traumata This villous hypertrophy is not nearly 
so pfominent a feature m the hypertrophic ar 
tlintis as in the atrophic and infectious arthritis 
Its effect 15 to cause mechanic al obstacl e s to f ree 
motionwhich of course must aggravate the exist 
mg inflammation A vicious circle again dev elops 
and the benefit of removal is evident In this 
type of case excision of the entire synovial mem 
brane is indicated and if the semiluna r cart ilages 
are thin or frayed out these also should be 
excised It is just a question of degenerative 
clianges from this condition to that of the next 
group or osteochondromatosis 

Figure 6 is the rcentgenogram of a man aged 
46 years who for the last 6 years complained of 
pam and stiffness m the right knee There was 
an extreme doughy swelling about the knee and 
very marked grating on movement There was 
only 40 degrees motion between no and 150 
degrees There was no acute tenderness For 
almost the entire past year he was able to work 
only at a sitting job The roentgenogram shows 
but little bone change He returned to work at a 
standing and w alking job in an automobile factory 
7 weeks after operation with 60 degrees motion 
and has been working steadily ever since At 
present he has 90 degrees motion between 90 and 
180 degrees 

Osteochondromatosis In osteochondromatosis 
thcrftffc numerous cartilaginous bodies of v arious 
sizes wilhm the joint They have their origin m 
the synovial membrane Ihey mav be free or 
attached by a pedicle or may be completely 
hidden from view buried within the thickened 
synovial membrane It is therefore impossible to 
remove all of these bodies without removing the 
synovial membrane Even if this were possible 
It IS likely that others would form to give trouble 
later 

Hypertrophic arthritis Loose bodies m the joint 
may form from fractured nodules generally from 
the femoral and patellar surfaces These are 
commonly called join t m ice Since their origin 
IS not from the synovial membrane synovectomv 
I S not indicated unless secondar\“s\ noviat cha nges 
a sT result ot tOe repeated traumata caused by 
these joint mice are sufficient to^iy^tr_ouble even 
after they have been removed 

Synovectomy should not be recommended as a 
procedure to increase the range of motion when 
the patient s chief complai nt is stiffness, and not 
disability because of pain However the removal 
of the source dTirntalion and infection is expected 
to result in a greater range oT motion Complete 
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reiiio\al of the sjnovial niernbrane is bound to 
result m a more or fess scar formation which maj 
limit motion but if the disease is mainl} con 
finedjoj^^ovia witliout marled destruction 
of cartilage an increased range oT motion ma\ be 
expectecT'Tns not salt to promise the patient a 
greater range of motion because of the dUEcuIti 
in determining quiescence or the degree of car 
tilage destruction as mentioned before Swett 
however advises the operation m jomls in which 
the process is still active 
Synovial rnembrane regenerates after synovec 
tomj The experimental worlb> Xey(3)shotted 
that new sjnovial membrane is formed by meta 
plasia of underlying connective tissue Hisob 
servations have been confirmed b> Wolcott (o) 
who m addition has demonstrated the regencra 
tion of the mfrapatellar fat pad 

DCSCRIPTXOV OF Tire OPERATION 
A longitudinal in ision is made over the anterior 
surface of the knee di ectlj in front of the patella 
The incision extends upward and is carried 
through the quadriceps tendon and downward 
through the patellar tendon The patella is 
split or sawed throu^,h vertically just medial to 
trie mtddlc line and the tuo halves are retracted 
widely giving a complete exposure of the 
joint It 1 best to do the operation under a 
touimquclte as the chrorucall> inflamed tissues 
bleedfrcely and hemorrhage is ddBcult to control 
It IS also advisable to prevent bleeding as much 
as pos ible so as to minmme frequent pongin*, 
which may injure the delicate articulating car 
tilage bponging is best don by soft pledgets of 
cotton , . ,, 

The entire synovial membrane is then carefully 
dissected away down to the joint capsule and the 
infrapatellar fat pad removed as well K the 
cartikges are damaged these are also removed 
Before do mg the wound the lourniqucite 
should be removed and the greatest care taken to 
control haunorrhage If blood is left in the joint 
it Organizes and forms adhesions which will pre 


vent free mobon and cause pain and roiy cvu^c 
a destruction of the articulating cartilage The 
wound 1 carefulh closed m hvers It i notnec 
cssirv to pas sutures through the patella In 
terrupted chromic sutures through its thick and 
tou h periosteum is suflicient 
lor the first 4 riivs the joint 1 kept at rest 
mamly to prevent intra articular bleeding which 
forms adhesions A Thomcis splint which has 
been provided with 1 hinge at the knee jomt 1 
appU d V ith moderate traction Active motion 
IS insisted upon graduallv increasing in range 
from day to dav It is important that complete 
extension be at all time possible If motion is 
pushed too rapidly this may be lost as it is 
easier to flex the knee than extend it Alter 2 
weeks crutches arc allowed with lioht weight 
bearing Mu h more rapid pro ress is made 
when til patient is up and can force flexion by 
placinfT his toot on the floor I do not believe 
that passi e motion is of much assistance but 
early massage to the quadriceps muscle hastens 
recovery because of the atrophv which follow 
opemn the joint Too vigorous treatment docs 
harm as it lead to irritation muscle spasm and 
a loss in the gam of motion Torcible ranpula 
tion under a general anTsthetic should not be 
necessary and one should be extremely cautious 
m its u e Gentle manipulation may be permis 
sible after the end of 2 weeks but lire joint 
should be put through its ran e of motion only 
once Great care must be used to avoid causm 
any active inflammation as the inflammatory 
product arcbkelv to result in still more extensive 
formation of adhesions \s a rule crutches may 
bedi caided at the end of the fifth week 
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E XAMPLFS of abnormal position of the 
abdominal \ascera ha%e been reported at 
various times by surgeons and anatomists 
but only latch has their importance been adc 
quateh appreciated 

A failure of the third stage of rotation of the 
mid gut loop m i\hich the ascending colon and 
cscum normallj lose their primitive mesentery 
and b> the process of zjgosis become fixed to the 
posterior wall of the right loin and iliac fossa is 
b> no means uncommon and vanes in degree 
from an undulj mobile cxcum to a floating 
caicum and ascending colon which retain their 
pnmitive mesentery a subject whicli has recentl> 
been fully treated b> \\ augh (4) 

A case of this kind I recenth came across in the 
course of an exploratorv hparotomv on a man of 
76 suspected to have a growth of the ascending 
colon A caicum and ascending colon with a 
complete mesenterv were readily brought out on 
the surface and the supposed growth proved to 
be a mobile kidne> His s> mptoms of discomfort 
in this situation were only of 3 months duration 
and It appeared probable were due to the kidnev 
having recently become mobile owing to loss of 
fat \n interesting feature was that the mobile 
cscum and ascending colon had never caused 
him trouble in the course of a long and active life 
The case here reported is one of failure of the 
second stage of rotation It is the first of its kind 
that I hav e come across or at any rate recognized 
and as the condition is decidedly rare and also 
somewhat puzzling when found it appears worth 
recording in some detail 

Mrs A N aged 57 jears the mother of four children 
Mas sent to me v\ith the folloiMng historj For many 
>ears she had uflercd from epigastric pain shortly aft r 
meals and a feclm" fullness and llatut ncc wlich were 
relieved by the belching of wind or b> the removal of her 
corsets Durin^, the past 6 iveeks her symptoms had 
become greatly aggra\atcd vomiting had supervened 
and she \ as practically unable to keep down any food 
It appeared to me to be a case of chol cystiti (which 
opinion I subsequently heard from 1 er d ctor as also his 
own) and I advised operation regarding which she vas at 
first most averse Ilowe er her symptoms became o 
distressing tl at slie urged that the operation be performed 
earlier than had been fixed and I was informed that the 
night preceding the operation the b Ichin" of wind was 
incessant 

Laparotomy by a right upper paramed an inci ion 
disclosed a normal appeann stomach and first stage of 
the duodenum The gall bladder contained no stones but 
as there were some yellow' streaks of hpoid material in its 


wall and a deposit of fat at the neck it was removed with 
out any difiTsculty A mobil cxcum with a complete 
mesentery was brought up into the wound Tl c ileum 
ent red it on the left ide normally and the appendix 
showing no evidence of di case was returned into the 
abdomen It was then noticed that a large amount of 
mall intestine lay to tl e rioht of the ca:cum and asccndin„ 
olon and when these were traced up it was found that in 
the ri ht hypochondrmm there was a senes of U shaped 
loop plastered on to the po tenor abdominal wall They 
wer kinked moderately dilat d and fixed to each other by 
membranous adl csion The hand pas cd below the 
transv r t colon failed to fnd the duodenojejunal fl xur 
in ih normal situation Vn attempt was then made to 
unravel the above mentioned adher nt coil when it was 
found that they compn cd the ccond and third stages of 
the duo lenum anl pa cd in cnsilly into the jejunum 
Fhi condition shown in the dia ram was venfed by a 
limited examination postmortem The supenor mes n 
ten artery did not cross the duodenum but ran down to 
the nghl of the cxcum and ascending colon As it then 
b came apparent that her ymptoms were m all prob 
ability due to a form of chronic duodenal ilcu an attempt 
V as made to r heve th by anastomosing the first free 
portion of jejunum to wlat corresponded to the ccond 
stage of the duodenum an 1 it appeared that this had been 
done without cau lUn any kinkin^ However regurgitant 
vomitin^ followed the operation per 1 ting in spite of 
was! iDg out the stomach so that it became necessary to 
rc open the abdom n d ys later Altl ough the efferent 
I mb as kinked at tbe site of anastomosis and the drainage 
of the loops as not clTicicnt they \ ere only moderately 
dilat d and the stomach not at all but there was great 
dist nti n of the whole of the remainder of the small 
intestine \ Inch app ared to be m a condition of paralytic 
il u A jejunostomy was performed but the patients 
symptoms were not rchev cl and s! e succumbed on the 
folio vin day 

The great distention of the distal small in 
testine suggests that a partial torsion may have 
occurred as m the condition described b> Dott 
( ) as mal rotation but in the limited examina 
tion permitted postmortem this could not be 
determined and m the course of an operation 
such complicated conditions are often difficult to 
determine with accuracy As regards the original 
operation of jejunoduodenostomy an anterior 
gastrojejunostomy would have been far pref 
crable and might have been attended with a 
different result It is for this reason that m 
obscure abdominal conditions m which no very 
definite cause is found when the abdomen is 
opened their possible presence should be borne in 
mmd and the most appropriate method of dealing 
wath them carefully thought out 

A reference to the diagram shows two U 
shaped coils In the angle between the descend 
mg limb of the first and the pylonc portion of the 
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stomach la> the head of the pancieas and the 
common bile and pancreatic ducts opened into 
the middle of this Umb m the normal situation 
In this connection the report of a case of 
Ettensive Divcrticulosn Without Symptoms 
b> Norman CorkhiU (i) is of great interest I 
quote the portion which is relevant to this case 
The duodenum with the superior mesenteric 
arterv on its inner side turned bach on the head 
of the pancreas m the shape of a double S The 
duodenojejunal flexure was at McBurne> s point 
the mesentery running thence upward to the left 


The mesentened cscum which was entered b\ 
the ileum from the right was slightly to the 
left of the midline m the upper umbilical region 
These two cases m> owti and that rej-oricd b) 
Torkhill are examples of an anomaly of the 
second stage of rotation of the mid gut loop 
that portion of the intestine extending from the 
bile papilla to the region of the splenic flexure 
Anomalies of intestinal rotation form the subject 
matter of a paper by Dott (2) in which after 
describing full^ normal rotation he cites three 
cases one m a man of 65 with reversed rotation 
one of non rotation with voKutus m an infant 
and one also in an infant of a similar nature 
Keith also bnefl> mentions these anomalies 
(3) The anomalies of the second stage arc (i) 
non rotation (2) reversed rotation in which 
instead of the cranial extremity of the bowei 
first entering the abdomen in the counter clock 
wise direction the caudal extremity passes in first 
the rotation being clockwise and the superior 
mesenteric artery lies m front of the transverse 
colon It w ould appear that the first v anetv may 
cause no symptoms (CorkhdU case) or s\mp 
toms mav be due to chronic duodenal ileus from 
duodenal kinking (my own case) or possibly 
partial torsion of the U shaped loop may occur 
and rectify itself or else may give rise to a com 
plete volvulus as in the condition described by 
Dott asmal rotation 
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DIAGNOSIS THE CRU\ OF THF 
PROBLEM or ACUTE 


OSTEOMYELITIS 

T he comparison between acute Tp 
pendiatis and acute osteom\ehtis is 
not a new one More thin one writer 
his pointed out tint the diagnosis of one con 
dition IS no more diflicult thin the dugnosis 
of the other and that prompt treatment is 
equally important in both Unfortunitel> 
howe\er the compari on ccises it thi point 
In the great majont> of cises todi> icutt 
appendicitis is prompt)} diagnosed and 
proraptK trcited b> the correct surgical 
measures But acute osteom}eIitis is dug 
nosed correctl} only in a relitivel} small per 
centige of cases and it is treated so lirgcl} 
b\ medical methods thit more than one ob 
ser\ er — the w nter is numbered among them — 
tales without qualification that acute osteo 
m\elitis IS practically ne\er seen in its initial 
stages in the surgical w ards of public hospitals 
The general practitioner is blamed un 
justi} for many things but the tragedies of 
acute ostcom}ehtis onl} too often he at his 
door He sees the patient first he makes the 
diagnosis in a regrettably large number of 


cases he makes it mcorrectl} and he uses 
temporizing medical measures (chiefly the 
administration of salicylates) at the only 
time when benefit can be cKiioctcd from any 
thing short of a mutilating operation Then 
when the damage is done when the true con 
dition IS rcaealed the patient is turned o\er 
to the surgeon who is expected to work the 
miracle of a cure in the face of extensiv e bone 
destruction and lessened constitutional re 
sistance The giving of a cathartic has com 
plicated many a simple appendix and in 
exactly the same w ay the medical treatment of 
osteomyelitis and the resulting loss of time 
may convert a relatively simple condition 
into one which jeopardizes both life and limb 
The records of one New Orleans hospital 
for the last 6 years show that m 25 per cent 
of the cases the patients who were later prov ed 
to have the disease were admitted with no 
diagnosis at all m 50 per cent the diagnosis 
was incorrect and in only 25 per cent was 
even a tentative diagnosis of osteomyelitis 
made in spite of the fact that all of the latter 
group exhibited fairly adv anced stages of the 
disease It is obvious that a condition which 
exhibits a 75 per cent error in diagnosis is not 
likely to result in a high percentage of cures 
The astonishing part of this situation is 
that the diagnosis is not difficult to make if 
only the possibility of the disca^^e be borne m 
mind The clinical picture is perfectly clear 
cut Acute osteomyelitis occurs most often 
in young children and there seems to be a 
defimte seasonal incidence The summer 
inadence may be attributed to the prevalence 
then of minor skin infections the fact that 
swimming is a popular amusement and the 
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likelihood th it chilljn^’ may follow gcttiog 
out of the 'niter The winter incidence is 
easil} explained b\ the prualente of ton iJJi 
ti and ordinar> colds It is idmittwl that the 
disease most often ongmUe in cither local 
skin infections or in infections of the catities 
of the head traumati m is not an important 
consideration except in o far as it assists in 
the localization of the infection b\ proxiding 
a suitable field for the growth of the bactena 

The first s\ mptom i per intent localized 
pain near not in a joint Then comes a chill 
a temperature of 103 degrees F or lusher the 
usual manifestations of toxanna and a 
definite leucocj to is Such a s>ndrome is 
almost patho5,nomomc and it might be well 
to add that a neoitnc \ ra\ examination 
at this sta^e pandoxicaJJv cnou^jh coniirnis 
the diagnosis b\ the tune gros changes can 
be demonstrated radiologicaJh the d^cast 
IS no longer in the earh stage 

The localized pain should be enough to 
eliminite such diagnoses a mte tinal upset 
and tjphoid fexer Acute articular rheuma 
ti m and acute infectious arthritis offer more 
reasonable grounds for confusion but exen 
here the differentiation should not be difficult 
In, the former disea e there is a more gradual 
onset less constitutional reaction and a 
defirute localization of the pam m the joint 
rather than raerel> m its neighborhood 
Most important of all unlike ostcomx ehtis 
It is practitaUx alwajs a multiple affiir m 
xohing seicral joints In arthritis there 1 
more joint fixation from muscle spasm and 
the swelling ot the sxnoxial joint membrane 
IS in marked contrast to the practicallj noga 
tixe phjsical finding of auite osteomjeUtis 
in its erst stages 

The disastrous consequences of an incorrect 
diagnosis are onlj too well knoi n bat the\ 
were recentlj brought home xcr> stnkinglj 
tothewrite b> the fact that on his sere ice at 


Chanti Hospital four patients were under 
treatment at the same time whose combined 
<it ibihti tlnnks to the tjpe of treatment 
the\ had received mitialK totalled ex ctlj 
one hundred \ car From an economic stand 
point if from no other such a waste should 
not be tolerated 

The necessitj for earh treatment 1 dear 
if the e sentnl pathologj ot osteomjeliti 
be con idered It is pnmanij a metastatic 
or blood borne di case originating a ha 
been pointed out tn some minor «km mfee 
tion or some mfcction of the caiaties of the 
held fhe septic infarct which is al\a\s 
smill Is arrested b\ the smallest capillants 
ot the bode tho'se of the mctaph>scs of any 
oJ the long bones and a true bone ab ce s 
forms Inyjchhng bone cannot swell as can 
the soft tissues of the body therefore bone 
inflammation tan end in only one yyaj n cro 
is from local anamn If an avenue of 
escape is not opened the necrosis becomes 
more exten i\t the resulting toxxmia be 
comes more extreme a terminal scpticxmia 
maj result and the piticnt max lo c hi life 
as well IS hi hmh It he survive radical 
ireatment is necosarx xarjmg all the wav 
from simple removal of the sequestrum to 
romplete excision 0/ the shaft of the bone 

I he safetj and simphcitj of treatment in 
the initial stages of the disease is m marked 
contrast lo this tragic picture Limitation 
of the process can be achiexed in practicallv 
exerx earl> ca e by simplj bonng small holes 
m the cancellous bone structure with an 
ordmarj carpenter s gimlet '^uch a pro 
cedure done under aseptic precaution can 
do no possible harm even m the occa lonal 
ca c m which the dia^,no i has been made 
locorcectlj while in the great majority of 
cases it will mean the presemtion not onl\ 
of function but often of life itself 

UR^y^ aixES 
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THE CHANGING CONCI PI 01 IHE 
TREATMENT OF SYPHILIS 

F or decades preceding the recognition 
of the spirocha-ta pallida bj Schaudm 
and Hoffman and the S} ntheuis of sal 
varsan b> Ehrlich the treatment of bjplulis 
was simple and uncomplicated Ho\\c\er 
since 1915 there has been a progressi\c ad 
\ ance m sj-philothenp} In a surgical prac 
tice approximatclj one s\plulitic will be 
found among 10 or 12 patients therefore the 
therapeutic trend of sj'philis is of significance 
to the surgeon Saharsan now called arsphen 
amine controls the infectious lesions of 
s>philis rapidlj and is e'^sential in public 
health work The more benign manifestations 
such as cutaneous or osseous gumma likewise 
melt npidh following its use but the more 
Mtal the organ inaoKcd the less complete is 
thcrecoaerj as for example the cardioxascu 
lar and central nersous s\ stems The drug 
relie\ es the sj mptoms and arrests the progress 
of sjphilis when used in conjunction with 
other metals in from 75 to 80 per cent of 
cases and it is for the remainder of this 
group thit new methods of treatment are 
sought 

The \arious modifications such as neo 
arsphenamine and sulpharsphcnamine and 
the newer methods of administration ha\e 
deaded ad\antagcs in certain cases but ha\c 
not pro\ed arsphenamine to be a panacea 
The original conception that one dose cures 
was discarded shortly after its advent and \\c 
now know that rarely will 100 doses cure when 
o or 30 have failed In contrast it has been 
suggested that the intensiv e use of salv arsan 
in the early course of the disease predisposes 
to the development of neurosj philis but 
accumulated evidence does not uphold this 
As the shortcomings of arsphenamine were 
recognized newer remedies were sought to 
prevent the serious sequelie of the disease 


Mercury bv inunction or intr imuscularl} was 
revived and was used in conjunction with 
arsphenamine because it had been shown that 
mercurj bv mouth was wholly inadequate to 
control the disease At the present time cer 
tain SJ philographcrs resort onl> to the use of 
mercury by inunction during the early phase 
of the disease believing that the allergic in 
flucnccs that arc stimulated by rubbing 
matcnally aid in control of the infection The 
list of the iodides has alw ay s been adv ocated in 
the late form of the disease without knowl 
edtjt however of whit is accomplished or 
how 

\ inous other mctaL hwe been used in an 
tflort to find a substitute to fulfill the faith 
originally placed in salv arsan and bismuth 
seemed most closely to approach the ideal Its 
use mtramuscularlv does not supplant the 
ar phtnamines but it has possibly a higher 
therapeutic efficiency than mercury Con 
tinued experience with bismuth may reduce 
the enthusiasm attending its present use 

The intensive application of arsphenamine 
mercury ami iodides will cure approximately 
75 per cent of patients with acute syphilis 
who follow the therapeutic regimen outlined 
for them The time energy and expense en 
tailed in such a course of treatment is greater 
than the majority of young adults who are 
most prone to acquire the disease will expend 
in ndding them'^clvcs of the infection Hence 
the frequency of chmeal relapse in acute 
phases of the disease 

The period of latency varying from a few 
years to twenty years or more isdependenton 
the patient s resistance to the infection In 
centrist the patient m whom paresis or 
syphilitic aortitis dev elops within three years 
after the infection is acquired lacks a defense 
reaction mechanism In other words the type 
of soil on which the spirochxta palhda falls 
determines the crop of comphcations to be 
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reaped Unfortunitdy arsphenamme influ 
tnces this soil hut slightlj 
A\agner \on Jauregg suggested the use of 
malarial fever in the treatment of general 
pareMs because it had been known for manj 
>eari> that a patient with ps^thosis often 
improv ed after a penod of fev er It has been 
shown by investigators in this countrj and in 
Furope that the production 0/ fever has 
caused remission in about 40 per cent of cases 
of general pare'^is treated bj this method It 
<;hou[d be borne m mind that a disease wluth 
produces symptoms b> destruction of tissue 
will not clear up without leaving sjmptonu> or 
scars and so the results of this new treatment 
should be graded by the economic good that is 
accomplished for thepvtients and not b> (he 
disappearance of the objective signs of the 
disease To condemn the method because 
the \i^ll Pobertson pupi/s or the sensorv 
changes or the deep reflexes remain unchanged 
is unfair If the patient is restored to hi> 
former occupation or if more menial work 
permits him to support his family the method 
13 worthv of further trial The rcmis«ion pro 
duced m 40 per cent of the patients treated 
compares favorably with the remissions that 
have occurred spontaneously for vtars m i 
per cent of patients with general pare is 
Ihe mechanism by wluch a sencs of from 
twelve CO fourteen attad^s of malanal chills 
and fevers, produces this remission is not 
understood It has been suggested that the 
temperature itself has had a prominent part 
m the re ult or that the plasmodium vivas 
stimulated an immunity reaction against the 
spirochata pilhda '\s uming that both of 
these force arc essential nevertheless some 


other mnuence must be at work and of these 
no doubt allergy or umstimraung is the 
outstanding factor 

The abortive cure of acute syphilis is oc 
casionallv unsuccessful The results in the 
treatment of the secondary and latent forms 
arc influenced by the patients resistance and 
his application of the therapcuti measure 
suggested The late visceral complication if 
recognized early arc amenable to treatment in 
a high percentage of cases and the progress ot 
the inv oh ement of the nerv ou sv stem may be 
arrested in proportion to the time at which 
treatment is started If paresis exists rcmis 
sion may now be produced m 40 per cent of 
the cases by treatment with malarial fever 
The modern syphilographcrs having been 
disappointed by some of the failures of arsphe 
namine arc redirecting their efforts to the stun 
ulUion of the individual defense mechinism 
rather th m the continual flooding of the 
patients blood bv intravenous medication 
In the fervor that attended the introduction 
of saharsan followed by the misconception 
tint since one dose w ould not cure perhaps ^0 
or 50 or more would the patient s mechanism 
of defense w as forgotten a\ o no doubt the 
belief that specific strains of the spirochxta 
pallida existed that exerted speaal affinity for 
nervous tis ue or km or viscera helped to 
3 ing the penJulum forcibly toward the con 
cept of spccilic drU(,3 and spccilic cures The 
modern sy philogtapher is now anlicipalin 
the resistance mtcbanism and a means of 
stimulating it rather than endcavonn^ to 
overwhelm the spirochttamia by the mtia 
venou injection oi massive dosts of ar enn. 
and mercury Pvul \ OLe-vrv 
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DAVID WILLIAMS CHEEVER 

I AM glad to ha\e the opportunitj of presenting a biogriphical sketch of one 
of Ne;\ England s great urgeons \\ hen I first went to Boston as i } oung 
man in surgei^ I had the pleasure of attending Dr Clieevcrs lectures and 
clinics where I learned les'ons of enduring aaluc Dr Cheeacr was a quiet 
modest man at once a bnlliant operator and a preasc sound and conscientious 
surgeon lie made notable contributions to science which surgeons of this 
generation do well to stud> His lectures which !ia\c been rcpnnted arc as 
readable and as much to the point todaj as when the> were first issued m 1894 
Ihey present in graphic language a sequence of caents m pathological conditions 
that giae insight not onl> into the character of disease and its cfTcct on the 
patient but also its relation to surgical conditions m general W J JfAao 

T he Hanard Medical School and the science and art of surgerj in New 
England were wadelv influenced during the last third of the nineteenth 
ccntur> b> Daaid W illiains Cheeaer He was. of Puritan stock descended 
through a line of ministers teachers and doctors from Ezekiel Cheea er who came 
from Canterburj England in 1637 taught scliool for 70 >cars m Boston and 
aicimty and became one of the earliest and the most famous of the masters of 
the Public Latin School Four of these ancestors were graduates of Hanard 
College ind two were phjsicians -his grandfather Abijah Cheea er of Boston 
a surgeon in the Reaolutionara War and his father Charles \ugustus Cheea cr 
who in a small New En^jland town practiced medicine and surgerj attracted 
students and with them dissected cadaaers in his attic prepared skeletons and 
a\a\ injections and did noa el operations after reading dcscnptions in the scanty 
literature of the period and practicing on what matcnal he could obtain 

The son was born in Portsmouth New Hampshire No\ember3o 1831 His 
life was that of the aaerage New England boa He remembered helping his 
father in surgical emergencies before the daa s of anxsthcsia He graduated from 
Harvard College m 18^2 still uncertain as to lus career since his father opposed 
medianc and he himself leaned toward a litcrara calling In this doubt an 
opportumt} tostuda and traa el on the Continent presented itself and association 
with American medical students m their hospital visits brought the realization 
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thatonI> mcdicmcviouldsatisfj him He returned and plunged into th Harvard 
Medical School J et those who insist on prolonged and ngid pre medical re 
quirements take note that this man would probably have been lost to mtehone 
if early deasion had been ncce sarv ' 

Picture a leading medical school of 1856 Vttendance at three courses of lee 
turcb was required — each cour c consisting of five lectures a day for 4 months 
Ihe clinical work consisteil of walking the wards of the Massachusetts 
General Hospital once a \cck in itiuliane and once m surgerv and of attending 
a day of show'j public operations In the remainin'^ 8 months the student 
attended extramural lectures or apprenticed himself to a practiang doctor or 
loafed or worked at other things The next year the same course 0/ lectures w i 
repeated and the next then a perfunctory examination and a degree There 
was no laboratory work except in anatomy and that was not required but the 
earnest student could dissect the three parts assij,ned to him and bargain and 
dicker for more Tour of the eight profes ors attracted Cheever Storer in 
obstetric Clarke in matena medica Henry J Bigelow m surgery but pre 
eminently Oliver A\cnden Holmes in anatomv To the latter— wattv hnllnnt 
scholarly — he gave allegiance and he dissected and dissected and rhssecttd 
Holmes noticed him to his later advantage as we shall se 

Four opportunities each year for interne service were available — two as 
medical and two as surgical house pupils at the Massachusetts ( encral 
Hospital Appointment \ a not by examination but b\ solicitation of the trus 
tecs IWs It likely that a country boy mlhout inlTuen e or friends would be 
cho&en^ t heev er thought not and his soul rebelled at possible reiection without 
trial He apprenticed him eU to the pbv ician 0/ the Snie \linhouse Hospital 
on an island in Boston Harbor for a year and a panorama of the necdv de ti 
tute and criminal ick passed before him a/Tording a mixture oi general medicine 
obstetrics a little surgery the care of children contagious diseases skin disease 
and X cnercal infections He compoun Icl medicines improvised apparatus and 
was given a free hand with pnvilege of reference to his chief when he ui hed It 
was good preparation for general practice 

So he hung out his modest shingle in Boston waited 2 weeks for bis first 
patient and collected four hundred dollars the first y car He kept the pot boiling 
by writing essays for the Atlantic \fon'hl\ and the \ortli lincncan Rrici^ ht 
accepted the position of physician to the small pox hospital during an epidemic 
and conducted it with as little as po ible publicity among his patients and 
friends And Oliv er W endell Holmes remembered th zealous dissector of the da s 
of 1838 and when the demonstratorship of analomx became vacant he offered 
it to him Thus began 33 > ears of teaching m the Han ard Medical bchool 

For 8 y ears he labored hard at the demonstratorship making all of the lecture 

dissections for Ho 3 me<^ revolotiomzing the teaching in the dissecting room and 
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instituting competitive dissections ind quizzes over the cadaver to quicken a 
dead subject This constant work on the cadaver turned his mind to operative 
surgerj which he dihgentlv practiced but without much chance to appl> it on 
the living as he had no hospital appointment The Civil War found him vvath a 
vvafe and small children dependent on his dail> work He gave what service he 
could as acting assistant surgeon in Washington Armj medical inspectors de 
tailed to protect the wounded from the attentions of unskilled and ov er confident 
surgeons appraised his w ork and offered him the control of a large hospital w hich 
had to be refused 

In 1864 when he was 33 >ears of age surgical opportunity knocked at his 
door and found him prepared He vvas appointed surgeon to the new Boston 
City Hospital the youngest member of the staff On June first the hospital 
opened its doors and on that dav Cheever did the first operation in the theater 
under the dome It was an excision of an extensive epithelioma of the lips and 
cheek Ihere was no anti epsis or asepsis no clinical thermometer no hypo 
dermic sy ringe But the frequent dressings were with chlorinated soda — a pretty 
good antiseptic' The silk ligature on the facial artery came away on the sixteenth 
clay and the patient recov cred 

Ihcre followed 50 y ears of service to the hospital as visiting surgeon and con 
sultant which constituted the most important single factor in establishing its 
high reputation among similar institutions Cheever had a high ideal of the 
obligations of the hospital clinician to the community and to the profe sion 
The surgical staff under his leader Jiip worked like demons to secure a place in 
the sun He reported cases conducted voluntarv clinics and ward visits for 
students and doctors and instituted Sunday conferences for all members of the 
taff Competitive examination for house officers were introduced a much 
needed reform in Boston Medical and surgical reports were issued edited for 
5 years by Cheever and a medical associate He called these the history of hi-s 
profe sional life It was difficult to attract students becau c the vested interests 
at a rival and already venerable hospital monopolized the teaching hours But 
students are apt to be independent and seek knowledge wherever it may be 
obtained I he demonstrator became assistant professor of anatomy and gave 
courses in regional anatomy I he Czar of surgical Boston objected that such 
cour es were the prerogative of the surgical department (though no one had 
thought of giviHj, them before') and stopped them with no light or courteous 
hand Result resignation investigation by the faculty revelation reinstate 
ment and promotion to the position of adjunct professor of clinical surgery with 
opportumties to giv e didactic lectures at the school clinical lectures at the 
hospital courses in regional anatomy and to have a seat in the Faculty Thus 
always may humiliation come to him that cannot brook an honorable young 
rival I 
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Those were great da>h The chair of clinical surgery nas established in 1875 
and Chee\er was its first incumbent He established the neeUv conference a 
clinical report bv a student with refettnees to the hn>torj and literature of the 
subject read before the assembled class and teachers JJeni> J BigcJou gave 
the didactic lectures in surgerj Cheeaer gave the clinical instruction In 18S 
on the resignation of Bigelou Cheever was appointed professor of surgen, in 
Harvard Uni\ersit> —the pinnacle of surgical preferment m ^ew England In 
1^93 at the age of 62 fearful le t the veirs might impair his efficiencj without 
his knowledge and mindful of this calamitj imong ome of his senior colleagues 
he resigned the profc sorship to which succeeded J Collins barren As emeritus 
professor he gave speaal instruction at the request ot the students he continued 
at the Citj Hospital in the role of consultant and in 1003 at the age of 7 he 
did his last surgical operation 

During these jears Cheever was a leader in New England medicine and hi» 
reputation was international He originated some operations and introduced 
others to this commumt> He was the first in America to remov e foreign bodies 
from the gullet b> ccsophagotomv and his monograph on the subject is a das ic 
Now the operation is nearly discarded smet electrical illumination permits re 
moval without inasion He did exsarean section — perhaps the first in New 
England He had the first two consecutive successful ovanoiomies m Bo ton 
before the dajs of antrsepsi He did pfastic chcpJacemenC of the upper jaw for 
removal of pharyngeal tumors he removed the malignant tonsil by external 
incision he worked hard to perieci Woods operation for the radical cute of 
hernia He was well known abroad —Ollier of Lyons corresponded with him 
about subpenostcal cxciswn of bones BegjnaJd Harrison 0/ London about 
impermeable stneture Holmes of st George s Hospital about exu ion for 
coxalgia Billroth of \ lenna about the tonsil John W ood of London about hernia 
He became a foreign member of the Pahs Soaetv of ‘^urgerv 

It is hard for us to rcahze the handicaps under which this work was done 
\nasthe la was imperfect There w is no antisepsis or asep'iis no catgut ligature 
no roentgen raj no electrical illuimnition of cavities Pyxmia septicxrrua 
erysipelas and hospital gangrene stalked like spectre through hospital v -rd 

1 hen came Lister s beneficent gilt and the whole aspect of surgery changed 
\s was said by a disciple Lucas Championmere Surgery hasonly twopenod 
fir t that before Lister and second that since Lister 1 he new era found Cheever 
at the height of his powers and receptive as always to progressive ideas He 
adopted Listerisra — first the carbolic solution and wound irrigation catgut hga 
lures and then the carbolic spray under which the surgeon worked until hi 
head ached and his hands became numb and ev en his urine bloody from the renal 
irritation Tlien asepsis supplemented antisepsis and the tremendous field of 
electiv e surgerv espeually of the great body cavities was added to the older im 
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pcrative ^\ork Thus Chee\er in his long life touched three great epochs as a 
\outh he helped his father operate before anesthesia in his earl> prime he 
struggled i\ith ^^ound infection before the da\s of Lister and in his matunt\ he 
enjojed the secuntj and certitude of healing conferred bj Listers gift to 
humamt} 

Hisoperatu eaiork was based on painstaking prcliminara stud> and diagnosis 
well nigh perfect knowledge of analoma familiarity with gross pathologa and 
careful renew beforehand of e\ era step and anticipation of ev era complication 
Let the event be what it mi^ht it found him rtadv His manual dextenty was 
av erage he him«elf did not think he evcelled as an operator He w as imperturb 
able steady unruffled but these qualities were due to iron control of a sensitive 
and high strung temperament His policy was of wise preparedness His fore 
sight and forethought prevented mistakes inspired confidence and insured 
favorable results His wide expenence in general practice gave him breadth of 
view and depth of judgment 

Thirty three classes of Harvard medical students delighted in his teaching 
which after all was the field where he was unrivalled Perhaps the genius of the 
old Master of the Public Latin School in Boston was dominant again in him 
The demonstration of an anatomical dissection of an operation of a clinical 
problem or the conduct of a ward visit were to him prized opportunties to teach 
his precious art to others The didactic lecture — now justly disparaged m its 
usual form w as in his hands an important and acceptable instrument of teaching 
It was carcfullv prepared beforehand but delivered extemporaneously m short 
crisp sentences of Anglo Saxon English wholK without theatrical effect but 
lucid comprehensive logical Its pnnciplcs md epigrammatic precepts re 
mained fi.xed in the students mind and guided his later practice A young 
graduate versed in short hand took down the lectures as delivered and later 
with none but minor corrections they were published in book form as Lectures 
in Surgery In medical education he staunchly supported President Charles W 
Eliot in raising pre medical requirements establishing a graded four vear course 
and developing clinical teaching 

Cheev er felt strongK the obligations of the phv sician to the community His 
steadv purpose is expressed m a remimsccnt sentence from his pen I hav e tried 
to advance our profession He wrote lectured published supported medical 
societies and activeh abetted all measures looking toward the health of the 
commumty and the dignitv and high standing of the medical profession He 
fought quackery and medical imposture in all their forms He helped dethrone 
the notonous coroner s\ stem in Massachusetts worked for privileged medical 
commumcations and frequently appeared before legislative bodies He was 
president of most of the local medical organizations including the I^Iassachusetts 
Medical Societv and was the seventh president of the American Surgical Asso 
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ciation jn i888 Tor 12 \e'ir he served on the board of overseers of Harvard 
College He v\ as a member of the American Academ} of Art and Sciences and 
an honorar) member of the Ihiladelphia College of Phv'iicnns and other ‘jo 
ciefica and a foreign member of the Soaetv of Surgerj of I ans 

The personal imprcs^sion made by Cheever was of a tall slender slightlj 
stooping man with resen cd and somewhat grave demeanor but with read) and 
reponsive smile Tnttllecluil and moral vigor dwelt in a rather delicate 
phjsical tenement winch he preserved bj duh evercise and a mode 01 life 
temperate m everv thin« but work He revelled m the opportunit) to dwell with 
Nature in his vacifion and when fitigue and responsibilit) vamshed he was 
light hearted and w ittv U ith increasing leisure m later j ears, he enjoj ed trav el 
visitin" the scenes to which his reiding hid introduced him He succeeded in 
medicine because he loved his proft icn above aU cl e but his fanulv circle he 
cancentfitcd upon it during hi active v ears afl that be had of talent and energj 
He lov ed especiallv the hum in elements of his calling —patients students nurses, 
colleagues) ind though hi manner wi reserved and undemonstrative it did not 
long conceal his warmth of feilin., from those about him His character and 
per onalitv iti pircd respect admiration and ilTcction His qualities and atlri 
butes ind tastes were thoroughly human but perfeeth disciplined to serve 
useful ends 

In the leisure of tdv incm vears with undimmed faculties but faihngphvsical 
powers he turned agun to intirtu v with Nature and to the company of favorite 
books In iqi two months before his dcith an honorary fellowship in the 
Amencin Collie^ surgeon m conferred on him Ot this scene Warren 
wrote Ansi when at the recent convocation the honorar) deorec was conferred 
upon him md I s iw him for the K I lime m the robe of the order he seemed to 
me to have come into his own again The sombre folds of the academic gown 
served as a lit ting setting te the grave and intellectual features of the man and 
while during a pau e in the proceedings arranged to allow him to retire he 
pissed lovvl) dev n the ai Ic Icanin^, U{Kin a profiered arm his assembled col 
leagues rose as one man la do him honor as a recognized leader m their cho en 
profession DvvidCiiee er 
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OLD MASTERPIECES IN SURGERY 

By ALFPED brown MD F \ CS OiLvnx Nebrasra 

CONCERNING TIIC GYMN \STIC APT poems of the vsritcr s friends comes a list of authors 

HIEPONIMUS MEPCURIVIIS whose works S ercurnlis has consulted The first 

book IS largely historical and explanatory He be 

F rom earliest times history affords many exam gins with a sketch of the principles of medicine 
pies of the use of exercises both m military and and la\ s dow n the dictum that there are tw o parts 
cuillifc The ancient athletic games of Greece ofmedicinc the one curative theotherconser\ati\e 
the gladiatorial and other contests of ancient 1 omc Cymnasn have to do with the latter part and he 
and the evidences of contests of athletic prowc'^s passes on to a description of the ancient gymnasia 

among the f astern peoples all bear witness that from and baths the plans of which are illustrated as well 

the Dawn of Civilization the training of the human as described I inallv he ends this book with his 

body to withstand the physical stress of life had its division of ancient gymnastics into three types the 

place That these exercises were graduated and car gymnastics of war the gymnastics of medicine and 
ned on according to an ordcrh scheme with this'dca the gymnastus of athletics and it is interesting to 
in \aew is not too well recognized I ikcwisc the baths note that he praises medical gymnastics as legitimate 
of ancient Greece and Rome are commonly looked an<I condemns those of athletics as faulty or bad 

upon as places of sybaritic cnjo\ menl rather than ( Uusa sen cih! It a) In the second book Mercuna 

asmstitutionsofmedicalandsurgicalbalncothcrapv li di cusses the various types He first tells what 
in fact It has been of only recent date that the true cvcnisc is and how it differs from labor and simple 

^alue and place of physio and balneotherapy have motion He describes exercises such as dancing and 

been generally recognized in surgical thcrapcusis pasMng a ball from hand to hand and goes on to the 
Hieronymus Mcrcunalis made one of the first m ire stnnuous exercises such as football wrestling 
attempts to bring the efficacy of gymnastic pro boxin and tht athletic feats with the discus etc 
cedures as curatue measures before his profession In the third book be considers the more truly medical 
in the sixteenth century Mcrcunalis was not only principles >f exercise— the benefits of walking prop 
a famous surgeon holding in succession the profes cr carnage of the body the exercise of restraint 
sonal chairs at Padua and Bologna but also was one smgmg '‘»d laughing swinging riding and many 

of the most learned men of his century and interested other forms— not the least important of yyhich is 

largely m world affairs At one period of his life he the discussion of the necessity for exercise for the 

spent 7 years in the home of Cardinal Alessandro bedridden or those who for other reasons are unable 

Farnese and employed much of this time in the study to work and get normal exercise in this way In this 

of the manners and customs of ancient peoples and class he includes those who must of necessity lead a 
lateradapted the knowledge thus gamed to themed sedentary life mentioning in particular emperors 
ical and surgical practices of his period kings and pnnccs He speaks of the benefits of 

In 1569 when 39 years of age he published the fishing sailing swimming and hunting 
first edition of his Dc Arlc Cywmoi/ico and in 1573 The fourth book is m great part polemic and 
the second edition appeared In this year he was endeaxors to confute the arguments of those on the 
called in consultation to Vienna bv the Emperor one hand who condemn exercise as unnecessary m 
Maximilian II and as a natural consequence the the healthy and on the other those who declare that 
volume is dedicated to him The title page reads exercise is necessary and beneficial to all irrespective 

The Six Books of Hieronymus Mercunahs Con of their physical condition These two classes out 

cermng The Gymnastic Art In Uhich Are Diligent of the wav he discusses the proper exercises for 

ly Explained the Kinds Places Manners Forms various types of persons the well and the sick the 
and AH Ancient Exercises and Also Whatever Per young and the old and in the fifth and sixth books 
tains To The Motions of the Human Body Second develops this theme m detail prescribing the types 
Edition Enlarged and Embellished with Many of exercise indicated for the different conditions com 
Illustrations A work not only medical but also monly encountered 

very useful to all desirous of learning of ancient The work even at the present day is a mine of 
affairs and especially of the conservation of health information both histoncallv for its description of 
(dedicated) to Maximilian II Emperor In Venice the anaent gy mnasia and baths and its sound com 
at the house of Gumla 1573 mon sense advice as to the care of the body through 

Following the usual dedication and laudatory properly guided exercise 

I4S 
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SURGrr\ G\Ni:COLOG\ AND OBSTFXncS 


REVIEWS OF NIW BOOKS 


I BELIE\E It w-is Murphy who said that the 
stor> of appendicitis should berewnttcncachten 
\ears When one studies the mortality stall tics 
of appendicitis of hospitals the country o\er the 
stitement of Murphy can he amply justified as the 
mortality rate of thi disease is entirely too high 
Many competent surgeons have a hi her mortality 
rate for appendicitis than yyith gall bladder or con 
ser atue stomach sur ery The reason is not alone a 
lack of skill m operatue surgery or surgical judg 
meat but the c ses come to the su geon too late — 
man\ times with a rujtured appendix with abscess 
or beginnng diffuse peritonitis Ihed ffcrenlnldiag 
nosis m many instances m not by any means simple 
and clear cut One has only to remember tl c cases 
of early central pneumonia or acute upper respira 
tory infections in children that gi\e almost typical 
symptoms of appendicitis and in contrast the gan 
grenous appendix that gues yirtuallv none of the 
classic symptoms of acute appendic ti Rclati eh 
speaking no acute disease with n the abdomen m ts 
early stages is 50 frequently m staken 
The answer IS the story must be re tUlcn and i 
has been re ntten bv Royster In his recent e 
cellent monograph tie author b mgs to the po 
fe Sion in a most lucid manner the complete torv of 
appendicitis both acute and chronic The author 
attempts to give iitcle 1/ any th ng new but relate m 
an orderly fashion all the work that has been done 
the world over One must be pardoned (or enthus 
lasm sfaoysn for his excellent de cription of (fie d f 
ferential diagnosis Here lies the crux of tl c situa 
tion and he has coyeted it in a most instrucliye and 
complete manner The chapter on complications is 
complete bringing to the reader s attention such 
conditions as li er infections pjlephlcVits sub 
diaphragmatic abscess intestinal obstruction and 
the like 

Every practitioner of medic ne should profit by 
reading this monograph in fact the general pra 
titioner will recei e from it the greatest benefit as 
he 1 the man who see gs per cent of the early cases 
of acute appendiatis and must recognize them in 
order that prompt life saving measures may be 
adopted It 1 pleas ng to note his cr ticism of the 
practitioner who tends to wait and trust feanng to 
adv se surgery How often this procrastmalion has 
led to disaster 

The author incorporates an accurate descrption 
of the Ochsner treatment its indications and method 
It is common knowledge that there e ists one might 
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say an almost universal misunderstanding as to 
what Ochsner meant when he advocated fh s metho | 
in 1902 and again in 19 i There is no question but 
that a wide dissemination of this fact alo e \ ill 
save many h es throughout the world 
What u known today of the append its di 
eases andaccomp my ingpathologyandcompl cat ons 
and of proper treatment i clearly and concise!) 
set forth in this most excellent monograph 

Jon \ \\ HER 

T V this 1 ttle V ork* on the diseases of ne\ b r 
infants Burnet endeavors to save the St dent the 
hopefe task of gleaning a knowledge of the sjbjcct 
from the mass of literature that has accumulate! 
In this the autfior has been fairfy succes fuf Per 
haps he has de oted relativ ely too much space to the 
less common di eases but all m all the subjects are 
presented clearly and conci eJv and in a most 
readable manner 

The di cus lon of citcumci ion i superb Says 
the author a routine measure it cannot be too 
strongly condemned The argument that it con 
duces to cleanliness and mit gates v enereal infection 
IS not a valid one t freely mo able prepuce is per 
fectly hygienic and is more ideal and more to be 
desired than the cond tion in y hid the glans is left 
entirely exposed TI e operation is not to be under 
taken v ithout lue consideration of the ns s 
I \liIE Fi u 


I N tbi volume on £ rif I ijurtcs of tJe Ctilral 
^tnous S\sieii^ one find a large number of 
facts which in manv m ta ce d recth co iro 
vert much of the vague and loose talk which h s 
been handed do\ n in much the same fash on as folk, 
lire It is rather enlightening to note that these 
authors primarily interested in neurology are in 
vading the obstetrician s field of cl meal inve t ga 
tion and come to his defe se \ reat part of their 
\ ork w s made harder by the incomileteh recorded 
hi tones and pJ jsical examinations of these pat ents 
It must be with a sense of obi gat on that the 
obstetncian read that the great ma of infantile 
palsies can no longer be lightly attributed to J uUy 
obstetneal procedures An e cellent bibl ography 
adds to the attractivenes of this monograpl n cn 
represents a thorough study of a rather din cult 
subject matter box D y s 
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AMERICAN COLLEGE OF SURGEONS 


THE PARASITIC ORIGIN OP MAN' 

The Bionomics of Avim\.l Riiroduction iv Relvtiov to Tumors \nd Cvncirs 

B\ biR JOHN BLVND SUTTON Bt 1 VCS Ixindos 


I T is a privilege to deliver this Memorial 
Oration I accepted the invitation because 1 
knew Doctor Murphj and appreciated his 
zeal for Surger> and the ability Mith which he 
practiced the art His enthusiasm as a teacher 
and as an exponent of surgical pathologv is well 
known and universallj recognized I met him for 
the first time in London in 1895 at a meeting of 
the British Medical Association I was secretary 
to the Surgical Section and won his heart b) find 
mg a cadaver on which he could demonstrate to a 
group of surgeons his method of making an in 
testmal anastomosis with the aid of his ingenious 
button I was delighted witii his technical skill 
our friendship was sealed with the button and 
this metallic device served to fix Murphv s mem 
orv in the minds of surgeons throughout the 
world He was something more thanameretecimi 
Clan His deep interest in surgical pathology is 
manifest throughout his famous Knowing 

his interest in the surgery of tumors the oration 
today IS concerned with an aspect of the tumor 
question which I feel sure would have interested 
him 

The theory of the origin of man from lower 
animals finds Us surest foundation in embryology 
and some remarkable observ ations and discoveries 
relating to tumors are concerned w ith this branch 
of biology 

The greatest discovery man ever made about 
himself was when von Baer m 18 7 discovered 
with the aid of a microscope the human ovum 
When ripe the ov um is a spherical cell just visible 
as a mere speck to the naked ev e The riddle of 
animal reproduction remained unsolved until 
Koelliker recognized the importance of the minute 
flagellate cells called spermatozoa These re 
markable cells were discovered by Hamm a pupil 
ofLeeuwenhoekini67/ They resemble protozoa 
and were called spermatozoa For many years 
they were regarded as parasites of semen until 
W agner and Koelliker m 1844 proved them to be 
hi tological elements of the testis Ivo one has 
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Witnessed the union of a spermatozoon with a 
human ovum it is a matter of inference from 
observations made on the eggs of starfishes and 
amphibians In such creatures ova and sperma 
tozoa minglt in the water and come into vital 
collision and the act of fertilization can be seen 
under conditions permitting accurate observ ation 
Biologists who have studied the process of fer 
tilization notice that when mature ova are brought 
into the vicinity of sperm the spermatozoa in 
fluenced by their presence make energetic efforts 
to reach them 


Tlir \QU VTIC ORiriV OF MAN 
There is good evidence that man is derived 
from aquatic ancestors and the stages he passes 
through before becoming fit to be born indicate 
that the fetus in the womb lives as an aquatic 
parasite w ithin its mother \\ hen an ov um enters 
the uterus the overgrown uterine decidua on 
which it rests secretes a fluid for its nourishment 
This fluid IS aptly named by Teacher m a recent 
admirable research uterine milk The ov um can 
flourish m this medium about 10 days If the 
environment be favorable fertilization is effected 
by an active spermatozoon The ovum m con 
sequence of its umon with the head of the sperm 
atozoon becomes an oosperm or zvgote and i^ 
quickly invested with delicate membranes Of 
these the outer known as the chorion quickly be 
comes shaggy with protoplasmic bodies called 
chorionic villi These villi erode the adjacent de 
adua and firmly embed the oosperm they are 
m due course conv erted into a placenta — the res 
piratory organ of the fetus I luid accumulates 
m the amnionic cavitv and m due course the 
embryo disports itself actively as an aquatic 
creature in its own amnionic pool * In the early 
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stage Its skin is covered b\ a single la>er of cells 
Later this becomes double and the superficial 
laver is known as the epitrithmm About the 
eighth month of mtra uterine life the epiinJuum 
IS cast off mixed with grease from the sLn glands 
and the dehcate nonllj hairs known as lanugo 
This soapv stuff is the vernix caseosa s>o con 
spicuous on the skin of the new born child The 
epitncbium persists on aquatic creatures such as 
frogs and salamanders and protects their sVm 
from maceration When the human fetus as an 
aquatic creature disports it elf m the aromonic 
hydrosphere the epitrichiuin and vermx caseo a 
protect it from maceration OctabionalK the 
epitrichium persists and the fetus dies in such 
circumstances when dischar^^ed from the uterus it 
presents a weird appearance and is known as the 
harlequin fetus 

The human fetus is an aquatic mammal its 
blood being oxxgenated b\ its mother s blood by 
means of the placenta at birth it is expelled from 
the uterus discards the placenta and becomes a 
Ung breathing creature 

Fen things made a deeper impression on mj 
mind than ihen as a child I realized that the 
tadpoles which emerged from the frog spawn m 
the ditch bo denng mN playground turned into 
frOftS which jumped among the long grass in the 
paddock This was m\ earliest lesson m cm 
bryolog\ When I became absorbed in anatomy 
and morphologv the changes m the branchial 
bars as the aquatic tadpole transformed into an 
air breathing amphibian became more interest 
mg especially on learning that in man their chief 
representatives are the delicate chain of vssicles— 
malleus incus and stapes — in the Umpamc cav 
ity It requires little imagination to realize that 
thefirstlandmarkin the ascent of man waswhen 
the frog first found a voice and left the water 
but true to its o ij,m t/i fr g mmt In « / > l/te 
u.atcr to spaj.n 

Recently Leathes m an admirable summary 
concludes that life consists in organic ompounds 
contmuallv refc m ng themselves and that the 
Sea IS the native environment orioinaHy of all 
forms of life ‘ The importance of water is em 
pha ired b\ the knowledge that (he greater part 
of our bodies (two thirds) is water 
CIIORIOMC VILLI 

An ovum is propell d through the fallopian 
tube m about 3 davs ^ormallv the hfe of the 
o\ um IS spent m the cav it\ of the uterus a suit 
able place for its reception and nouri hment 
When an 0 um is attacked b\ a spermatozoon it 
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IS chinked from a placid into an actae cell 
which burrows into the endometrium like a vigor 
ous parasite The imtial effect of this invasion is 
the immediate arrest of menstruation no one has 
suggested an explanation of this remarkable effect 
Thirty or forty days after fertiluation the 
oosperm has undergone some remarkable chan es 
It has increased enormously and become a cyst 
with a thin deh ate tran parent wall contaimn 
a visible embryo and itsouterwall is shaggy with 
delicate tufts known as chorionic villi In the 
early stages the villi are devoid of blood vessel 
thev consist of an axis of delicate connectu e tissue 
supportin cells rich m protoplasm These cells 
are peculiar m character and with the aid of a 
microscope are easily recognized by competent 
histologists The chorionic viUi are the chid 
cellular elements of the placenta The cellular 
caps of the villi po sess erosive powers which en 
able (hem to erode maternal tissues and blood 
vessels Chorionic villi have become the subject 
of intense study Acenturv ago it was discovered 
that the curious product of conception known as 
the grape molt ( Fraubenmole) is due to changes 
m the chorionic villi Examples are preserved in 
most pathological museums ‘'cientificknowledge 
percolates slowly and this disease remained a 
curiosity until Saenger and Pfeiffer m 1889 n 
dcpendently described a malignant tvpc of uter 
me tumor peculiar in structure which attacked 
parturient women Subsequent ms e U ationsby 
nianv ob'iervers pro ed that such perversion is 
associated with the chorionic vilh It is now well 
kno VO as chorionic cancer and its prime features 
are an exaggeration of the erodin" p operties of 

thevilh they penetrate thewallsoflheuterusand 

may invade the peritoneal cavity When they 
erode blood ■vessel fr gtretits of the vi^i are 
deported by the blood stream to the heart lun s 
bones vicera and brain giving origin to second 
acv depo its and sometimes the patient succumb 
with astonishing speed Examples of the sponta 
neous disappearance of chorionic career have 
been reported This betrays its aUiance with 
the placenta, v hich is a temporary organ 

1 he natural history of cho ionic v uli illustrates 
in a remarkable 1 av the distinguishing features ol 
the cancer cell for example its po er of mOe 
pendent growth erosivene s '*'ahty woicn 
enable it to undergo disper ion nJ establish 
Itself in parts of the body remote from its on in 
The natural history of the placerta is aston 
ishin"' but facts have been graduaUy accumulat 
ing which increase out astonishment 

The placenta dominates the hf of ^ 
The termination of its mtra uterine hfe coinciues 
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with that of the placenta and at the end of 280 
days if the child is not expelled the fetal circu 
lation stops the babe dies the placenta dies and 
IS sloul} absorbed It is significant that a ripe 
placenta never becomes malignant The \illi — ■ 
the immature elements — are the source of chon 
onic cancer 

The pathologist s interest does not end here 

OVVRIVN Dl rVIOIDb — MISDIRI CXED EM 
HR\OIOGIC ENERGY 

When the wonderful effects which follow the 
vital collision of a spermatozoon with an ovum 
were unravelled bj embryologists the sperma 
tozoon seemed to be the essential factor m 
initiating developmental changes m the ovum 
There arc reasons for believing that this privilege 
IS not peculiar to the tailed cell 
Ovarian dermoids arc familiar to surgeons to 
day but fiftv years ago they were regarded as 
curious tumors found after death 
With the establishment of ovariotomy they 
were found to be common tumors but though 
common they are very remarkable Nearly all 
organs normal to a fetus hav c been found m them 
except the reproductive gonads skin with all its 
special elements lanugo hair glands and nails 
brain tissue choroid plexus and spinal cord 
eyes teeth cartilage and bone trachea with 
mucous membrane and thyroid gland intestine 
and liver The essential element is a skm covered 
lump which often resembles a mammary gland 
sometimes with a nipple surrounded with an 
areola Sometimes a rudely shaped head and a 
stunted limb These ill formed lumps known as 
embryomata represent an ovum which has de 
veloped without the stimulus of a spermatozoon 
W'hile pathologists were puzzled by such occur 
fences Loeb induced the eggs of starfishes to seg 
ment by adding soda water to the sea water of an 
aquarium — shock fertilization Later Batalhon 
induced complete embryogenesis in the eggs of 
grass frogs by gently puncturing them with cx 
tremely thin metal or glass stylets dipped m 
frog s blood It is now a common experiment in 
biological laboratories in spring time to produce 
fatherless frogs These experiments have an 
important bearing on the origin of ovarian der 
molds and support the opinion that they are due 
to the activity of ova 

The nature of ovarian dermoids has engrossed 
my attention for nearly 50 years These tumors 
m some instances weigh nearly 50 pounds Grad 
ually I realized that the mass of grumous stuff 
which often forms the greater part of the tumor is 
excrementitious The embryoma the essential 


part of the tumor is si m covered and the skin 
sheds epidermis lanugo hair sebum etc hour 
by hour day by day month by month and y ear 
by year until the accumulated rubbish make the 
tumor conspicuous 

I have often wondered at the frequent presence 
of skm hair and teeth in dermoids and pondered 
on the absence of intestine How blind have I 
been' 

A peculiarity of the cubical cells lining the 
gastro intestinal track is the large amount of 
colloid material which forms in them under patho 
logical conditions The biggest tumors which 
form m women arc ovarian dermoids Many 
years ago I urged that the membrane lining the 
honeycomb chambers of these huge cystic masses 
was mucous membrane Gradually I became con 
vinccd that they arc embryomata m which gastro 
intestinal epithelium is dominant 

In ovarian dermoids skin prevails and the 
accumulated rubbish— sebum epidermis lanugo 
and teeth— IS detritus from the skm This rub 
bish IS the equivalent of the vermx caseosa of the 
uterine fetus 

In ovarian colloid cysts mucous membrane pre 
vails The accumulated stuff is pseudomucin fur 
nished bv the gastro intestinal epithelium of the 
embryoma 

Between the extreme tvpes there is every grad 
alien of misdirected embryologic energy These 
tumors arise in ova which develop independently 
of spermatozoa When an embryoma is well or 
gamzed the character of the dermoid is easily 
recognized and it is non malignant They cn 
danger life by their bulk and septic infection to 
which they arc liable 

Although I have spent much time m studying 
the minute structure of ovarian dermoids I have 
not detected m them any evidence of testicular 
tissue or chorionic V lUi In 190 Schlangenhaufer 
discovered in a testicular dermoid tissue identical 
with chorionic villi His observations have been 
confirmed by other histologists In some instances 
the tissues closely resemble that of the grape mole 

It IS noteworthy that examples of malignant 
testicular dermoids in which chorionic elements 
were detected have been associated with enlarge 
ment of the mammary glands After ablation of 
the affected testis the mammary disturbance 
subsided 

It IS worth mention that among the peculiar 
tumors w hich occur in the ov aries of adult w omen 
known as papillomatous cysts there is a variety 
in which the microscopic structure is like that of 
chonomc cancer This variety is malignant and 
IS disseminated by the blood stream The second 
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ao luznors erode bone iwth facihtv In one 
example under my observation the secondary 
growths were m the superior mediastinum and 
bud like processes eroded the manubrium of the 
sternum and appeared as currant like nodules 
under the skin 

Papillomatous cysts of the o\aries are as a 
rule bilateral and occur in women between the 
twenty fifth and fiftieth years of life 

It IS difficult to escape from this conclusion 
PrefiJiancy is an epitome of a parasite infection 
The fetus may be regarded as a tumor growing 
w ithin Its mother the consequence of an infection 
by a parasite — the spermatozoon It i a strange 
eventful history Copulation is the method of 
infection by which flagellate protozoa — sperma 
tozoa — introduced into the female attack ripe 
o\ a in the uterine or the tubal passage and con 
vert one or more into oosperms (zygotes) The 
oosperm embeds itself \ igorously m the npe de 
cidua The first elTects of the infection are a local 
reaction — the arrest of menstruation and a con 
stUutional response expressed by mammary 
activity and the secretion of nulk and usually 
pigmentation of the skin localized to certain 
definite situations The uterus m a marvellous 
manner adjusts itself to the growth of the fetal 
tumor and at the end of So days the death of 
the placenta coincides with labor and the evpul 
sion of the child and its membranes The fetus 
becomes an air breathing mammal leads an in 
dependent life becomes in due course mature 
and seeks opportunities for reproducing its kind 
rvaitRiTiDN 

Childbirth is a natural operation and like a 
surgical operation has its risks and sequences Of 
these the two most important are sepsi and can 
cer one is immediate and the other deferred 
In spite of the brilliant results which ensued 
on the conquest of sepsis and the treatment of 


wounds childbed fever persists It li true that 
endemic puerperal fever disappeared when I is 
tenan principles were applied but the sporadic 
form persists and will persist until parturition i 
conducted on the same strict methods as surgical 
operations Take for example cesarean section 
In i860 this ancient operation had an enormous 
mortality Today it is safer than normal de 
livery at term since surgeons have adopted asep 
tic methods — boiling instruments and ligature 
material — and espcciallv wearing sterilized rub 
ber gloves when conducting labor 
To reduce the risks of parturition to the level 
of a surgical operation parturient women should 
be treated on the same lines as a perspective sur 
gical patient She sh uld not be ashamed to %tish 
the gale of birth u'tth the sane diligence and care as 
she cashes her face Such a toilet is of the utmost 
value as a protection against postpartum sep is 
Chrome ulcerating septic fissures m the wall 
of the birth canal arc the lurking places of patho- 
genic germs and potential sources of uterine m 
lection and cancer 

Science hath given a new commandment to 
doctors and midwivcs 
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Wc flounder in speculation concerning the 
causes of tumors and cancers as much as our 
predece sors floundered m ignorance of the fac 
tors concerned m animal reproduction The 
microscope enabled us to recognize mammalian 
ova and spermatozoa and work out their intimate 
relations 
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IHE RESPONSIBIIiriLS OE THI SURGEON TO THE PUBLIC’ 

GrORGE DVVII) STIAWKT MD r\CS Nlw \ork 


T he clisco\cr} Pasteur of the causes of 
man\ diseases and of most of the plagues 
that haae afllicted mankind changed ab 
ruptlj and forever the responsibilities of ihcmcrli 
cal profession to the patient individual!} and to 
the patient in mass— tlic public 
Under these changed conditions the profession 
in America has striven indefatigablv and al 
truisticall} to fulfill their responsibilities but the 
opinion will be here expressed that much of this 
cfTort IS wasted partly on account of the great 
number of agencies engaged in giving medical 
education to the public and the overlapping of 
their activities but also and chieflv because a 
large portion of the public cannot understand 
much of the information offered to them in this 
wa} and never will be able to understand it 
Further it is believed that the best wav of teach 
mg the public is to bring an educated and sincere 
profession into contact with i sanclv intelligent 
citizenr} 

There arc in \menca between and 40 
societies national in scope engaged in presenting 
to the public a certain amount of information rc 
garding a single disease in which thev are in 
dividuall} interested 

In addition every hr„e city and most of the 
small ones have beside their hospitals municipal 
and private their dispensaries and public health 
departments man} other medical or allied at 
tivities covering geographical!} the block the 
parish or the town Some of these function in 
dependcntl} man} of them overlap to greater or 
lesser extent while some are in mortal conflict 
thus It IS not ph} small} possible for prenatal 
clinics and birth control to flourish in the same 
soil New \ork has besides its hospitals and dis 
pensaries more than 30 local or citv organizations 
and Chicago IS blessed at least possessed with as 
man} perhaps more 

Recognizing that from the muUiplicit} of these 
organizations and the variet} of their interests 
there were certain to result overlapping and con 
fusion the Council on Health and Public In 
struction of the American Medical Association 
was selected bv the societies to act as the sin 
gle spokesman for the group that the speaking 
might be wnth authority and not a confusion of 
tongues 

The machinery set up bv this council eslab 
lished a press bureau which sent clippings and 
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other information on medical matters suitable for 
printing with the vnprunatur of the council to 
5000 newspapers (this was about iqi^) There 
was also established a lecture bureau and medical 
lectures were furnished free on request of local 
societies A librarv of lantern slides and other 
illustrations radio talks and various other serv 
ices and equipment could be had on demand 
The work done b} the profession through the 
Council later changed into the Bureau has been 
enormous and of value no doubt but it has not 
met with complete success At least it has not 
succeeded in becoming the universal spokesman 
for one of the societies referred to has rccentlv 
obtained a million dollars m order to spread in 
formation m its own wav about the disease in 
which it IS interested and another is spending 
several millions a }ear m similar propaganda 
riicrc can be no criticism of the motives which 
inspire these cfforls butsurel} it is a poor method 
of instruction that attempts to make specialists 
of the hit} and an expensive method that can 
teach onl} one disease at a time 
The International Health Board reports ^41 
countv health units in operation in 34 states for 
the year 19 6 These countv units carried to the 
poor and to those remote from large centers the 
advantages of up to date methods in medicine 
I he profession here bore a relation to the public 
similar to that of the famil} doctor Of organiza 
tions like these that teach medicine to the public 
but onl> as incidental to the treatment of the 
public there can be no criticism Lord Salisbur} 
said a missionarv must soon be followed b} a 
gunboat but he never meant this to appl} to 
medical missionaries 

Tlir EDUeVTIOX OF TIIL LUTV 
The public ma} be divided into four groups as 
far as their lav education is concerned A large 
group rcceiv O'! onl} the so called elementar} edu 
cation which is compulsorv ends at 14 }cars of 
age and is now supplemented in man} localities 
b} part time continuing schools which carr} the 
student approximate!} to his seventeenth }ear 
\ se<x>nd group smaller in number receives the 
secondary education covered b} the high school 
To a third group less in number than the pre 
ceding but still verv large for \menca has more 
colleges and more college graduates than an} 
other countr} in the world is given the so called 
CllgfSg DttOlbejg; 
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higher education America has too a relaU\ely 
large number of illiterates making a fourth group 

Reading is not education and the largest group 
the first will depend largel> on the public press 
for Its knowledge of things medical excepting of 
course tho e mdmduals w ho ha\ e a trusted fam 
ilj doctor Many reputable newspapersandma^, 
azines exclude from their columns all medical 
information of doubtful authont> and all ad\cr 
tisements except those strictl> ethical Further 
many publications ha\e reputable doctors at 
tached to their editorial forces In spile of this 
much that is sensational and misleading finds its 
way into pnnt 

The charlatan and quack ha\ e readj access to 
this sort of publicity and consaous of the fact 
that the public cannot discriminate are perfectly 
ivillint to enter into contro\ ersie which ser\e to 
advertise their wares while it utterly fails to 
classify them 

This in passing is an argument against the 
doctor s adv ertismg himself recently recom 
mended bv a well known writer m a reputable 
publication The pretender in medicine or a sin 
cere adherent of one of the cults has the same 
opportunity of advertising there is no tribunal 
to deade between him and the reputable pro 
fession except public opimon and public opinion 
IS not technically well enough informed to make 
such a decision The partv willing to make the 
most extravagant claims promising the most to 
suffering often bewildered humanity has in such 
a contest an ev en chance of wanning 

Another grouping of society not based on the 
lay education of the public but on the amount 
and kind of medical information it wants mav be 
made Old age is a condition v outh seldom feels 
called on to contemplate Similarlv health arro 
gant and young or perhaps careless and old is 
rarely interested in discussions concerning dis 
ease So long as the machine goes on without 
friction there is no or only a mild interest in tb 
machine but let the evil days fall the man of 
intelligence seeks the aid of the best doctor he has 
heard of through his inends the other and he 
may even be one who has received the higher edu 
cation flees to the mountains of promise with no 
rock of achievement beneath 

Beside those who are incapable of receiving and 
those who do not want mtdical information there 
IS another large section of the community which 
wishes to be fooled Mankind has alwavs been 
looking for some means of cheating the jinx 
For these medicine can possess potency only if 
its methods are mystical and its terminolOoJ 
turbid Teach that attenuation increases power 


It wdl be accepted eagerly as long as the reasons 
are not giv en or if giv en are not reasonable Their 
credulity may be drawn upon without ever stop 
ping at the boundaries of knowledge and there is 
no limit to the vasts of ignorance 
In that sta e of man s spmtual development 
when he regarded each object as possessed by an 
animus usually hostile it became necessary to 
conv ert it to f nendliness Soon there arose amon 
the ons of men bright shimn<^ spirits who for a 
consideration would undertake these conversions 
That the e shining ones were the bn htest of their 
tnbe and that to them fell these tasks with their 
remuneration is not to be wondered at or made 
the subject of crabbed cavilling This was a sta e 
perhaps IS neccssarv m mans pro ressaswastfie 
polytheism of liter and admittedly more civilized 
limes There arc still manv who prefer their medi 
cine at the hands of the Shaman who expect 
tumors to be removed by salves that have a 
ioopliug iction stones m the gall or urinary Wad 
der lo be dissolved by waters from Arbana and 
Pharpar anl from monkeys not merely reju 
venation but resurrection 
1 o those best educated as education is com 
monlv qualihtd the doctrines and tenets of the 
cults often make appeal when couched in terms 
unintelligible to most Who knows that a con 
scjousness of calm m ly not come to comfort the 
harassed soul and the suffering body through 
channels unreco mzable bv what we commonly 
call intellect? \n understanding doctor meets 
such cases with svmpathy not intolerance The 
Romans behev cd in bodily health as a form of re 
l^on holding that spiritual good m ht enter 
through the subtle gateways of the body Every 
doctor knows that bodih functions are profound 
ly influcnc d through tlie far more delicately 
subtle currents of the mind 


Amon^ educators today there is a growing 
conviction that education should never end but 
should go on all through life This is an acLnowl 
edgment of the fact that there are certain sub 
jects concerned closely with the texture and art of 
inin^ that cannot be understood until experience 
with life has touched them and made their imwrt 
and meaning clear \nstotle believed that 
political science w as not suitable for and could no 
be taught to the young ^twraan said Read 
Horace if you will but don t expect to understana 
him until after you are 40 years of age 

In Denr"ark this continuing education is mci 
by the special high schools which are open 0 
everyone over i8 years of age These original > 
established to keep alive the language and tram 
tions of the race threatened by foreign a gression 
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and domination ha\e been continued for the 
betterment of the people and because of the pro 
found influence the> have exercised on the moral 
spintual and even economical welfare of the 
Danish race An agricultural people Iargel> it 
might be supposed that the curricula of their 
schools would be in some measure at least con 
cerned with farming Such is not the case in 
stead literature history and art arc taught B> 
means of the first thej can count the heart throbs 
of the world through the second the} learn what 
institutions man has founded to help him in his 
upward climb From these studies held at con 
venient seasons the} go back not awav from 
their farms conscious of the dignit} of labor and 
contented with their lot 

It is this kind of broadening education ratlicr 
than technical knowledge of medicine that is 
needed m America toda} 

The medical profession long ago recognized 
the need for a continuing education a neccssil} 
sensed b} almost no other profession m similar 
degree ccrtainl} b} none Academies of medicine 
medical soaeties clinical societies and assemblies 
ev erywhere bear w itness to the desire of the medi 
cal profession to continue to learn all through 
life Perhaps mcdiane is more d\ namic than the 
other professions but if this implies a fault it con 
tains a virtue for so is life d} namic and there 
can be neither life nor world without tradition 
or without change 

STANDING 

In no profession are the standards of education 
so high as in medicine and this is due to efforts of 
the umversities and the state medical licensing 
boards but mostl} to the doctors themselves as 
represented b} the American Medical Association 
At the present time 95 per cent have a good 
general as well as a good professional training 
and according to the Commission on Medical 
Education m its prelimmar} report of Januarj 
19 7 for the first time the standards of medical 
education m America bear favorable comparison 
VMth those of other countnes 

A high standard of education however docs not 
connote a high standard of character or of ideals 
The age is commercial and the public is demand 
mg that Its higher education be practical in char 
acter A recent writer insists that the male stu 
dents m the colleges not onl} do not ask for any 
cultural or liberal training but that the} do not 
even know the meamng of these terms Medical 
education particular!} premedica! is of course 
dependent on general education and takes from 
it both color and tone 


If this IS true and if the profession wants the 
confidence of the public it must be understood 
that It cannot be had on a commeraal basis but 
onlv on that of the soundest and highest ideals 

Ihe French have long recognized in their s}S 
tern of education that the cardinal virtues of hon 
cst} and sobriety are taught by example and not 
by precept It is obv lous that to hav e adv ised the 
artful dodger that honesty is the best policy 
would not hav e succeeded but the example of an 
honest father or mother would have silently and 
surely accomplished that end 

While medical colleges then have scanned the 
antecedents as closely as they have the intcllec 
tual equipment of candidates for admission they 
have made no effort to teach m the school any of 
the cultural or humane or liberal subjects It is 
of course impossible to lecture ethics into students 
at any age particularly is this true of medical 
students 

Still there could be no harm in injecting into 
the curricula overcrowded as it is a short course 
eg on the liistory of medicine on great epochs 
and particularly on great men Pasteur advised 
young men to reverence their masters and him 
self gave an example by strewing flowers on the 
grave of one of his beloved teachers every year 
on the anniversary of that teacher s death 

To learn with what difficulty new ideas are born 
and with what tenacity worn out discarded use 
less views cling to life is m itself an education in 
science and humility At the present moment the 
colleges have before them the task of clearing out 
of the attic of the curriculum junk, that has been 
collectmgforycars Further becauseofthcrapidity 
of discovery it will be necessary to recognize that 
one small head can never carry all there is to 
know and to make selections of the material most 
in demand and most useful It was Herbert 
Spencer who pointed out that it might be useful 
once in a life time while arranging a railway jour 
ney to know the names of the cities of England 
their distances apart and by what railw ays they 
might be reached but that compared to other 
information this was of little relative value and 
might be looked up with ease on the few occa 
sions required 

The general reaction to the efforts of the medi 
cal profession to educate the public and to im 
prove and eievate the standards of the profession 
is very interesting and tells an eloquent story of 
increasing (legal) state recognition of irregular 
practitioners of wader acceptance of many forms 
of medical service based on false interpretations 
of disease of false theones of diagnoses and treat 
ment of low educational standards and of the 
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absence of ide \ls Under these conditions irregular 
pnctitioners according to the report of the Com 
mission on Medical Education have increased oo 
per cent in the last 15 jears 

There is no question of course that certain 
broad facts ma> be taught indeed must be 
taught to the public e g that a lump in the 
breast of a woman should be investigated that an 
ulcer anjavhere should not be suffered to long 
continue but there is no formidable arra\ of sm£ 
facts and the contention is that givino the public 
information through lectures ind newspaper 
articles often leads them to believe that the> 
themselves are versed in medicine or sends them 
to worship at the shrine of stran,^t gods 

I et it be again emphasized that a socictv \ hich 
teaches the public vvhile treating them assumes 
the position and relationship of the familv doc 
tor 

On the other hand few of the clientele of the 
altruistic general practitioner ev er desert him for 


newer gods Aware of his been and svmpathetic 
interest of the fact that he knows their s\ stems 
both physical and moral thev care little how 
much they understand of medicine but grcatlj 
how well thev are under tood 
It is perhap true that the general practitioner 
is disappearing But 90 per cent of the demand 
on the practitioner (a^ain quotin'* the report of 
the Commission on Medical Education) ire for 
illnesses that cannot be treated on a community 
basis that is for problems of the individual The 
general practitioner will re appear He has been 
coming and goinp through the centuries 
\\ hen man is suffering perhaps frontin the 
great darkness there 1 in his heart a cr> for 
understanding sympathy Sacnce chan es but 
the emotions of the human heart are constant 
and men and women still weep over the tra edies 
of lunpides but bear with fortitude the pte 
diction of science that thev wall be superseded bj 
a race of supermen 
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\GE\TS MODir\E\G THE GERM PLASM' 

CL.\RE\CE COOk HTTIl \B SD LL I) \s\ Arbor 


F or centuries the attitude of the medical 
profe ion toward heredit\ has been a mat 
ter of great interest and of man\ hued 
change 

As a general thing the ph\ ician or surgeon has 
been brought forciblj and repeatedK in contact 
wath the striking phenomena of such proce ea as 
infection contagion immunit\ and malnutrition 
He has therefore been led to expre a keen and 
constructn e interc t in the e things and has aided 
notabU in ad\ancmg human knowledge of the 
fundamental principles which lhe\ in\oUe 
During the <^me period there was until 1900 
no adequate laboratorv method of te tmg the 
strength or nature of the process of inheritance in 
am gi\ en ca^^e 

In iQoo howe%er Mendel s Law was rcdis 
covered M once there was a great incrca c m 
the amount and value of genetic re earch In the 
I vears that have elap ed mce then e^penmen 
tal genetics has advanced to a point where our 
knowledge of the phv ical ba i of hercditv is if 
anv thing more e’cten ive than are our facts on 
manv of the proce^ es with which medical men 
have long been familiar and to which I have 
ju t referred 

So rapid has been this progre s that manv e\ 
perimental geneticists bewildered bv wealth of 
material and the great number of recorded results 
have been forced to specialize to ome etieni 
This has resulted in the development of more or 
le s isolated groups all reco-^nizing the «ame fun 
damental principle's but 0 far along the roa«l of 
fascination for their own material that thev have 
lost a sen c of proportion in interpreting their 
results 

An ercellent example of what I mean 1 to be 
found in SIves work on the genetics of cancer 
Hav mg for Elmo's! i \ ear been in v pathol jgic il 
and out of a genetic laboratorv she has collected 
with great patience an enormous number of pe«l 
igrees of familie of mice in which neopla ms mav 
or mav not occur for the ij nett mi rpreiati n of 
which her publi hed works how repeatedlv and 
consistentlv that he is unfitted Her inierprcta 
tion have however been swallowed \ hole b\ 
editors of medical journal and others of the pro 
fes ion V ho-^ direct contact with genetic lalnira 
tones mav in ome ca es be e\ en more antiquated 
than Is her own As a result there is bound at 
“^me time to be di illu unment di appointment 


and in all probabiJitv di credit of genetic 
methods entirelv unde erved bv those meth 
od which are in no v av to blame 

It '^?ems to me that geneticists are largely at 
fault for the general situation that has an en and 
that thev should make cverv effort to di cuss 
with medical men all matters of general and mu 
tual interest asearlv and as frequentlv as mav be 
{K> ihic 

It IS chieflv for this reason that I v enture todav 
to bring up the question of the germ plasm and 
the re pon ibilitv of the medical profes ion m 
using agents which mav be able to raodifv the 
hcrediiarv proce in man 
In order to pre ent the matter brieflv I shall 
trv to proceed from certain broad generalizations 
10 more definite and concrete applications of ge 
nctic research to the problem of radiotherapv 

L\nOR.VTOR\ STlDIEs IS GENETICS \RE A 
SAFE VrPROVCII TO IIEREDITA 

a T/ic nature of present retards Two method 
of collecting records on the process of hereditj in 
man are at present emplovcd The commoner of 
the two mav be de cribed as tndireit In this ca e 
the investigator con ults with members of a given 
famiJv concerning the characteristics both phvs 
ica! and mental of other members of that familv 
and record their opimons It can easil} be seen 
that this procedure introduces grave errors The 
opinion of different individuals concerning an> 
one member of the familv will varv as wall also 
the opinion given bv one individual concerning 
vanous members of the familv This method 
however has given rise to most of the pedigrees 
and familv histones which are pubh hed b) stu 
dent of human hercditv Not onlj is it u ed bv 
the indivadual investigators but it forms a large 
part of the recorded ca es on file at such centers of 
cientihc re earch as the Eugenics Record Office 
of the Carnegie Institute of ANashmgton 
The second method which mav be described as 
dire t depends upon records of hospital cases and 
clinical ob ervations The e records are usually 
imperfect in that thev fail to a certain bj thor 
ough examination the conditions found in hvang 
relative of the individual under observation 
Aluch amplification 1 then neces arj if records of 
this tvpe are to hav e an} \ alue Since the av erage 
space between human generations will be m the 
neighborhood of ^ or jO vears it 1 quite evident 
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that records would ha\e to be kept m a consistent 
manner for a far longer period than has up to the 
present time elapsed since the establishment of 
adequate systems of individual record A marked 
exception to the usual type of inadequate records 
IS found in the case of the Institute for Biological 
Research at Johns Hopkins Um\ersit> There 
every effort is being made to bring under direct 
observation all living relatives of any individual 
who serves as the starting point of an mvestiga 
tion Since as above stated between 20 and 30 
>ears must elapse before the complete hfe history 
of individuals of two generations can be obtained 
by this method wc know that for purposes of 
present stud> ev en the best human records can 
not provide us with adequate information for a 
number 0! jears 

b Records obiatuablc from loboralory anunali 
In man> wa>s the records which can be obtained 
from experiments conducted in the laboratory are 
far superior to those referred to above The ac 
curacy of the records themselves are far greater 
since the individual animal is under direct obser 
vation throughout its life history 'Ihe speed of 
successive generations even m slow breeding 
animals like dogs is greatly increased in compari 
son to human beings In the case of such forms as 
mice an average of between four and five genera 
tions a year means that results will be obtained 
about 1 20 tunes as fast as is the case w ith humans 
Another factor of superiority possessed by labora 
tory forms is the great number of young which 
can be produced by a single pair of parents 1 his 
fact enables us to determine the extent of \am 
tion much more accurately than is possible in (he 
extremely small families of human beings A 
fourth factor of great importance is to be found in 
the controlled environment m which the animal 
is kept By making the environmental factor es 
sentially the ^ame for all animal m a given ex 
penment many of the sources of non genetic 
variation occurring in humans are eliminated 

c Coi tparabk itaUtre oj germ plaim tn man and 
other animals Detailed consideration of this fact 
will not be necessary since the es ential similarity 
between the sex cells of man and other mammals 
and tnde^ between man and all other animals is 
recognu.ed as a fundamental biological pnnaple 
It may be well however to point out very briefly 
certain of the facts 

"Man m common with all other bi sexual Jonns 
of animal life po se ses a defimte form whicb 
characterize th gonads of each sex Ihe mor 
nholocical differences are carried even farther 
than m the form of the gonads and ^reflected 
in the actual shape of the male atv sex 


cells themselves The generic resemblances bt 
tween the human ova and ova of other mima! 
or between the human sperm and the male sev 
cells of other lower fonns js obvaou and esscnJial 
ly universal Similantv of structure within the 
sex cell Itself is also striking The general relation 
betv cen nucleus and cytoplasm m the sex cel] 
of all animals is as nearly constant a phenomenon 
as It is possible to find m expcrunenlal biology 
Physiologically also the cornpan on is a very 
close one Thus in the process of matuntion 
ovulation and the various phenomena of the 
oestrus cvcle as well as m the process of fertiliza 
tion itself man and other mammals follow dis 
tinctly similar lines of physiological behavior 
These facts clearly indicate that it is possible to 
draw a do e analo^v and in many casts a clear 
bomolo«> between man and lower forms 

CVrCRIUENf Vt I VIPENCI 
a Tit iireteffet of radio a tt stibstan es cii 
s \ cells One of the first and most stnkm series 
of cxperimenismthisfieldwas carried on by 0 car 
Hertwig and hi» children Using as their material 
the sperm and eggs of frogs toads and DtVet am 
mals in which fertiluation can bt easily observed 
outside of the body the*'C investigators te ted 
the effects of me uthonum and various radio 
active salts on. the process ol fertilization and early 
embr>olOp.ical growth They showed dearly that 
the sex cells were damaged b\ the treatment m 
ployed A light do e of exposure to the radio- 
active agent allowed the ex cell so evpo-'Cd to 
fun lion but produced as a result abnormal and 
monstrous embryos \ heavy dose given to the 
male sex cell alio ve I that cell to retain its motility 
and to initiate the proiess o! fertilization without 
nkWo any part thereafter in determinin'^ the 
character of the off pring The fact that such ex 
positre produced difcr iit decrees of tiijiir\ and (nai 
injured germ cells could function ts important and 
dull be referred to again 

The experience of early workers wilh A. rays 
and radium showed that complete sterilization 
vas frequently observed where the radio a tivc 
substance w as allow ed direct acve to the gonads 
This effect has been observed repeatedly m the 
case of rats by Hooker and m mice by Ba g and 
the wiiter Where sterilization is complete wc 
may with fair certainty conclude that the sex 
cells have been killed or completely inactivated 
Of a somewhat similar nature but of more im 
portance tp->-^ ’ cal practitioners is the fact that 
by a h hy i f the same radio activ e agent 
te»"porafi ^ ' iCm followed by resumption of 

repr^ucl ^ may be produced The 
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e’cpenences of a number of investigators agree in 
this matter without I believe anj contradictory 
evidence This of course would mean that for a 
time sea cells were killed or completelj inacti 
vated but that at the end of that period active 
sea cells were again formed 
Perhaps the discoverv of most importance to 
the race is that abnormalitv of structure within 
the sea cell itself can be produced b\ caposure to 
\ra>s The eaperiments of Mavor Anderson 
Muller and others have sho\\n that the mechd 
nism bj which regular distribution of the chroma 
tm material within the sea cells is normallj 
brought about is frequently and fundamentaUv 
upset following eaposurc to \ raj.s Inasmuch as 
fundamental morphological and phvsiological ab 
normalities involving modification of sea stc 
nlit> and in some cases carl) death of the indiv 
iduals are produced b> such unusual distribution 
of chromatin it is eas> to «ce that a ver> impor 
tant principle is involved Not onl> do such 
changes in distribution of the chromosomes take 
place but the appearance of man> morphological 
and ph) siological varuiions listed b> the gc 
neticist as mutations is produced Leaving en 
lircl) out of consideration the imperfect evidence 
obtained from reported abnormalities in humans 
the work which Bagg and the writer have pub 
lished deabng with mice is stronglj su},gcstivc of 
the occurrence of this phenomenon 1 he pnnci 
pie IS further established b> the recent work of 
Muller who because of the definite information 
which he possessed concerning his material (Dros 
ophila) IS m a position to procure incontrovertible 
evidence Taken together the cases listed I 
believe seem bevond anv doubt to establish the 
direct effects of radio activesubstancesonsex cells 

DISCUSSION 

From the above facts certain lines of reasoning 
ma> be followed with considerable benefit hirst 
among these is the realization that an> agent pro 
ducing sterilization bv killing or inactivating 
germ cells holds the potentiahtv for harm In 
such Cases it is clear that the effects of radio ac 
live substances upon the germ cell mav be great 
enough to cause death inactivit) malformation 
upset of the sea cell There is no pos 
sible jtay of being sure that anv treatments of the 
gonad itntk radio acliic substance dJnch cause death or 
inactivity are not also producing in other sex cells of 
icsame tndtindual malformation or internal upset 
nis fact IS of primarv importance and cannot 
be safelj ignored 

The three grades which lead to death inactiv 
V or m uformation of the sea cells are striking 


and immediate m their effect The> would force 
themselves upon the medical profession eventual 
1> whether that profession desired to recognize 
them or not The upset of the internal organi 
zation of the sea cell Icadmg to genetic change is, 
however much more subtle its effects may not 
make themselv es felt for tw 0 or more generations 
as was the case in the mice and m drosophila 
Because of the fact that the life of the individual 
medical man does not commonlj span the entire 
life hislor) of two complete generations the re 
sponsibihty which he feels for remote descendants 
of those treated by him has not been as weight) 
as that felt for the patient himself or his imme 
diate progen) Onl) recentlv have the results of 
caperimcntation in the laboratoiy made it clear 
that in the case of treatment of the gonads of 
>oung people or those of reproductive age it is 
imperative that tlie medical practitioner should 
look be>ond immediate results and shape his 
course of action in such a w a) as not onl> to bene 
fit his particular patient but to insure the con 
sideration of the remote descendants of that m 
dividual as well 

Certain criticism of this conserative point of 
view will undoubtcdl) be made 1 he use of radio 
therapv is increasing and Us rewards are lucrative 
Whole journals are partisan enough to concen 
irate on that particular field and results which are 
contrar) to the popular desire — that such agents 
be considered mild and safe — are therefore not apt 
to be enthusiast icall) received One of the most 
thoughtless and sinister suggf stions is found in a 
recent paper b> Dr M I Robinson m which the 
author cites Nurnberger and apparentl) agrees 
with him m the fact that if hereditar) defects are 
produced which are Mendelian recessues the 
situation IS harmless He makes this assertion be 
cause inbreeding in humans is unimportant and 
relativel) rare Thus he considers, that the chance 
of mating between two individuals who carrv a 
recessive heredilir) defect produced b> irradia 
lion IS not worth) of consideration What he 
reall) is advocating b> this suggestion is that we 
should not worrv until such individuals have 
thoroughlv seeded the human race with a wide 
spread sprinkling of the defects in question After 
such seeding however it would crop out sporadi 
call) in an) locaht) m a manner entirelv be)ond 
our control This would follow because cver\ in 
dividual who earned such a trait would hand it on 
to approaimately one half of his progen> even 
though it might not appear on the surface An 
other criticism advanced b) Robinson shows a 
lack of appreciation of ph) siological change dur 
ing the life of a mammal which proves his almost 
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complete unfitness to approach the matter from 
an experimental angle It is of a tj-pe of comment 
altogether too common to those of the medicil 
profession \ihohavc forgotten the foundations of 
scientific criticism and consists of his expectation 
that repetition of a gnen exposure of \ mj to 
animals geneticallj different from those used in 
the first experiment ^ ould produce similar r suits 
to tho e first obtained There is sufficient genetic 
variation between brothers and sisters m a single 
strain of mammals which have not been made ge 
neticaJl> homogeneous b> continued inbreeding 
so that one might fairlv expect different re ults to 
follow an identical exposure to an\ radioactive 
agent This factor of unccrtaiiitv is multiplied 
many times in the case of the human material 
which in Its verv es ence is highh vanablt The 
iiry fact that restilh of exposura to raJto acli e sub 
stances do nU aUa\s proime the ame r ulUxson 
oj the reason uk tn empioMn them medical prac 
tilionrrs should proceiJ ditlitheiiliHostciiition The 
uie of rays on living material 1 not nearlv so 
simple as IS the u cof other agentscomm nl> em 
ployed m different types of thenpv 
One other point wortln of emphasis and likelv 
to cause confu ion and one w hich is rarely re og 
nued IS the fact that the aven e medical pnt 
tiuoner has not gta pe I cleatls the disiinctum 
between transmission and licrediti From a bii 
logical point of view the term hcrcilitarv vphi 
Iis IS a misnomer In this case there is wxohcJ 
definite frdiisiiiti^ioH of an active principle in t 
relatively unchan^^ed form from one generation to 
another Ileredilv on the other hand meins that 
in some wav the composition ir the organi ainn 
of the sex cell It elf has been altere ) m such a man 
ner as to produce a reflection of th it chan e m an 
altered structure or fun tun f the animal aris 


mg from that cell it elf It w ill be seen that con 
stitulional tendency to susceptibility or resb 
tance to various types of di^ase and the cause 
underlying constitutiona} abnormalities may be 
produced by a complex process of hereditv al 
though quite obviously their direct transmission 
would not be likelv 

co\ctusio\s 

1 The germ plasm is modifiable bv certain 
agents which affect it directU 

2 Fa Jio active substances are imon the 
most [wwerful of such agents 

i \nv agent which kills germ cells bears the 
po sible power of producing inactivation raal 
formation and genetic ch inges when used in de 
creasing amounts or strength of exposure 

4 The duty cf medical men to future genera 
tions lemands that 

a accurate sv stems of human records be 
established 

h that medical men keep up to date with ad 
V tnee in experimenta) genetics 

c that ihev use extreme caution m advocalm 
the use c I agents which mav affect the germ plasm 
m >oun„ individuals or in individuals of repro 
luctue age 

d that thev th courage acceptance of resuls 
based m contrrl data in uflicient in nuniucrand 
ina lequate (In this respect the paper of Kobin 
son before rtferrer) tv in which the total expen 
mental data consists ot ei^hi experiments each 
consisting of one rabbit 1 an outstanding ex 
ample to be averded ) 

e that thev encoura c the in lu lor whmvet 
possible cf Cl urscs on e pcnmental methoi and 
scientific criticism m the pre medical or nedica! 
curricula 
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PROGRESS AND PROSPECT IN TREATMENT OE CANCERS 

ROBLPT B GI I LNOUGH MD T \ CS Bo-;to\ 
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HE Committee on the Treatment of Milig 
nint Diseases \Mth Radium and \ raj of 
which I ha\e the honor to be chairman has 
attempted to make available for siud\ a portion 
of that great mass of surgical material m this 
countrv which mav aid m providing an answer to 
some of the disputed points in regard to the treat 
ment of cancer in Us more common situations 
Anv attempt to review the literature at once 
makes evident the fact that published reports of 
end results in cancer cases from different clinics 
have been prepared under such different condi 
tions that no combination of the hgures presented 
IS possible and the adv antage of large numbers of 
cases in eliminating individual errors and eveep 
tions IS thercbv lost To overcome this dilliculij 
the committee has attempted to do two things 
(r) to establish a uniform method of classifjing 
and recording cancer ca es of the more important 
regions of the body and ( ) to establish criteria 
which could be accepted in everv clinic in regard 
to the inclusion or omission of ta c rctoriK for 
consideration 

Such an effort has placed a great burden upion 
the individual reprcsenlalives of the dimes par 
ticipating m these investigations since all the hos 
pital material for a specified period has to be 
reviewed and data secured and entered on the 
abstract cards in accordance with the commit 
lee s specifications 

To permit a minimum 5 vear end result report 
the cases to be studied have been restricted to 
those of the calendar jears 1918 1919 and 10 o 
In the first investigation that of canctr of the 
cervLf the period was from 1914 to 1919 In 
dealing with cases treated so long ago il was 
nece^sarj furthermore to restrict the mvcstiga 
tion to tho'JC climcb in which accurate records 
adequate pathological service and a complete 
follow up s> stem were at that time in operation 
One prelimmarj report on the end results of 
treatment of cancer of the ccrviv was published 
in 1924 although at that time a full 5 vears had 
not elapsed and a follow up of onU 3 vears could 
be obtained m the later cases 
At the present time two reports are in prtpara 
tion (i) the cerviv cases are being earned to a 
minimum 5 j ear end result and ( ) matena! for a 
report on cancer of the breast on a minimum 5 
vear basis is being analjzcd Abstract cards for 
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three other forms of cancer have been prepared 
and the collection of records for cancer of the 
mouth ami tongue cancer of the rectum and 
cancer of the ovarj has been begun Similar 
cards for cancer of the colon and of the thvroid 
arc m preparation 

lo this verv brief statement of the activities 
of the committee I should add mv appreciation 
of the tortlial cooperation which has been 
obtained on all sides in the arduous and time 
consuming labor of looking up and abstracting 
case records and in securing the nccessar) data 
on the end results a burden which falls as a 
rule upon the vounger members of the surgical 
fratcmitv but one which is essential if accurate 
knowledge of the results of treatment is to be 
obtained 

1 hat some such accurate statistics of the results 
of the different method of treatment of cancer 
arc greatl) needed is evident toda> on everv 
hand llie medical worlrl universallv accepts 
surgerv ami railiation as effective methods of 
treatment for cancer and while a multitude of 
other method has been advocated from time to 
time some undoubtcdlv m all good faith and 
others unfortumtelj for less worthv motives 
none of ihe<c oilier methods of treatment has as 
vet gamed the confidence of the medical profes 
Sion Even as regards the value of surgerv and 
radiation there are honest differences of opinion 
among those well qualihcd to judge and it is to 
secure information for the better appraisal of 
these methods that the work of this committee 
has been undertaken 

The past few jear*? have seen a number of 
advances in our knowledge of the biologj and of 
the patliologj of cancer but the cause or causes 
are still unknown to us and the prospect of a 
specific remed} for the disease appears to be as 
far awav as ever We can go further and state 
that even if such a specific remedv were to be 
developed as in the case of diphtheria or malaria 
the problem would still be far from solution for 
it IS well known that even these diseases must be 
recognized in the earl> stages if the specific treat 
ment is to be curativ c 

It is the difficult) of the recognition of the 
earlv ca«^ of cancer both bj the patient and bj 
his phjsiciaii which is chieflj to blame for its 
high mortalilv That surgerj can cope with the 
r n g I s {. 0 I I o t 1 f g j 
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disease lo its earl> stages is abondantl> demon 
strated m manj regions The fact that from 70 
to 90 per cent of cases of breast canter cin be 
cured if operated upon during the earl> and local 
stage of the disease before the axillary huiph 
nodes are affected is sufficient evidence of the 
truth of this statement Unfortunatelj such 
early and favorable cases include only about 25 
per cent of the ci es of breast cancer that enter 
our general hospital and the prospect of curt, m 
(he other 75 per cent becomes progressueK less 
and less with the longer delaj and the wider 
e'ctension of the disease 

These are the facts which justify the tampaign 
for the education of the public which is sponsored 
by The American Society for the Control if Can 
ccr An awakening, of the public mind to the 
r(.cOg,mtion of suggestive symptoms and to the 
danger of delav 1 undoubtedly the first con idera 
tion Thi education alone however will not 
solve the problem An educated public has a n ht 
ti demand an educated medical profession and 
there are too many practitioners who still follow 
the wilt and see policy in .1 doubtful case 
and thus permit the disease to extend from the 
favorabl to the incurable sta e before their very 
eves 

The fact is that cancer today not a one man 
lob It requires all the resources and all the pro 
fessional talent of a large general hospital to deal 
with the disease in us many situations 

In my o\ n state (Massachusetts) un Icr an 
energetic public health commissioner supportet) 
by the legislature and by a governor who reiog 
mzes bis reponsibihty for the health of the com 
munitv as well as for ns material welfare a svs 
letti of twelve special cancer clmics is bcino or 
gamzed m the larger general liospital scattered 
throughout the state In each of these chmes a 
group of physi lans is available who ore com 
petent to deal with cancer in all its situations 
and equipped with material resources (o treat all 
stages of the disease buch service may be 
rendered free to th pocr patient or a moderate 
fee charged to tho«e who are not in need of 
chanty The work of these clinics is co ordmalcd 
with a central state cancer hospital of seventy 
five beds which again is equipped with staff and 
personnel to deal with cancer m all Us forms We 


bebeve that such facilities cannot fail to add to 
the prompt and effective treatment of the disea-e 
in Mas>achusetts 

With an educated public and with competeat 
professional ability to deal with early and doubt 
ful cases near at hand a great stride has been 
made m the utilization of our available resoutess 
against cancer Unfortunately howtver there 
IS room for improvement m the application of 
treatment both surgical and radiob ical m 
manv cases Thirty per cent of (he cases of can 
ter of the breast coming to the Huntin ton IIos 
pital for treatment of recurrence ifter operation 
are found upon investigation to have had per 
form d on inaby an operation whica Jajj jar 
short m extent of the reco nized limits of the 
radical operation for cancer of the breast The 
reasons for the failure of the surgeon (0 give to 
his patients the chance every case should have 
}f being cured bv radical operation are hard to 
understand but I suspect that apathy or pes 
simism as to the probabiht} of cure are the most 
frequent motives Inadequate operations of this 
sort arc being performed today in many of our 
hospital and it 15 this fact as much as any thing 
which justihc the segre ation of the cancer 
material if th hospital m the hand of a group of 
men who arc interested and willing to give tneir 
\ bole activjiv to the welfare of the cancer 
patient 

U hat ti true of the surgical treatment of cancer 
is likcwi e true of its treatment by \ ray and 
radium Not every patient obtains treatment 
from a tadiolo^i t \ host greatest intere 1 1 in 
thcrapv Many treatments are given with mad 
equate apparatus and many in a perluncto^ 
manner that offers little advantage to the 
patient Lspeciallv in regard to radiation theiap^ 
IS lo be noted the frequent lack of accurate 
records and of an effective follow up system It is 
again tliese facts which justify the special c n er 
service in the general hospital where th "Vrav 
and radium therapeutist can join \ith the sw 
geon the pathologist and the specialists mo ret 
branches o{ medicine in consultation ^ 
operation wilhaviev logiving to each individual 
cancer patient the treatment or the combination 
of the method of treatment best suited to that 
individual cast 



SURGERY, GYNECOLOGY AND 
OBSTETRICS 

AN INTERNATIONAL MAGAZINE PUBLISHED MONTHLY 
Volume \LVI FEBRLAR\ 1928 \umber 2 


CHRONIC ULCER OF THE DUODENUM AND STOMACH^ 
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I N addition to chronic ulcer of the stomach 
I wall include in this paper chronic duo 
denal ulcer I ha\c ah\a>s considered 
these conditions most interesting in fact mo»t 
fasanatmg Although it is said that the ques 
tion of treatment is not settled still I feel that 
the accomplishments of surger\ in treating 
these lesions are as a rule most satisfactorj 
I belie\e that the gastro enterologist the in 
termst and certain surgeons \\ho lack confi 
dence in their work arc to a great e\tent 
responsible for the doubt as to the good ac 
complished b> operative as against medical 
treatment Personall) I can sav the longer I 
practice surger> the more contidence I have 
in the surgical and the less in the medical 
treatment of chronic ulcer The place which I 
give to the medical treatment of chronic ulcer 
IS that before the diagnosis is dcfimtclv estab 
hshed This statement is based on a stud> of 
the non perforative as well as the perforative 
ulcers on which I hav e operated Nearlj all of 
these patients hav e had medical treatment for 
jears before the> came to operation It is a 
reflection on the profession that so man> 
people who manv times hav e been pronounced 
cured of ulcer die from perforation of or 
hemorrhage from a chrome ulcer It is 
claimed that haemorrhage from an acute ulcer 
can be cured under medical treatment This 
ma} be true for a large number of cases but 
not for all for I hav e seen patients pensh from 
hemorrhage from an acute ulcer It is also 

R d b f th Cl I C g f th Vm Cl 

i6r 


Stated that recoverv from hemorrhage due to 
chronic ulcer takes place m the majontj of 
instances But again I sa> this is not alwajs 
so for I hav c seen a number of cases that vv ere 
medicall> treated to death VTiat I have just 
said is neither to discountenance medical treat 
ment nor undul> to praise surgical treatment 
but to give to each its proper merit I have 
operated upon over loo patients with perfo 
rated chronic ulcers ncarlj all of whom had 
been treated medicaU> for a number of > ears 
In all such case» there was no question as to 
the presence of an ulcer as it was seen and 
palpated in the opened abdomen I am not 
one who believes that the \ raj is infallible m 
the recogn tion of ulcer I have often ques 
tioned the pre operative diagnosis of ulcer on 
N. raj examination and have found at opera 
tion chronic cholecjstitis with surrounding 
adhesions or chronic appendicitis or chronic 
pancreatitis or inavery few instances vascer 
optosis 

The diagnosis of bleeding ulcer is bj no 
means alwajs a correct one Confusion mav 
be cau'^ed by bleeding from multiple abrasions 
of the gastric mucosa ulcerating oesophageal 
vances Banti s disease all of which goes to 
show that we must be on our guard 

In the last analjsis the tjpe of surgical 
treatment wall depend upon the tjpe of ulcer 
that IS whether or not bleeding has occurred 
and whether or not the ulcer is attached to 
surrounding structures its location size the 
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degree ind character of the pen ulcerous, ex 
udite the size ind depth ol the enter Unless 
\er\ small tlie enter is midc out h\ apposin^, 
the of the Mscu opposite the site ot the 
ulcer with the ulctr site W uh the finger tip 
the depression constituting the enter can then 
be readih felt 
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For the small ulcer on the anterior wall of 
the hrst portion of the duodenum a po tenor 
gi rro entero tom\ is usualh the operation of 
choiee hut if the operator is skilled 'ind «o pre 
fers 1 SaJiour cautery remo\al or excision of 
the ulcer and a posterior gastro entero lomy 
is ideal although ome surgeons consider a 
gnstroduodenostomy or "i Finnev pyloroplasty 
the better procedure For bleeding ulcer of the 
duoilcnum if ncces ible cautery destruction 
or e\a ion followed by posterior f^istro enter 
ostomy IS the proper method But when the 
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bleeding ulcer is not accessible for safe remo\ al 
bj cauttra or excision or ^\hen the pen ulcer 
ous exudate IS too diffuse the operation should 
consist of amputation of the duodenum be 
Io\v the. site, of the ulcer and the exudate 
and remoxal of the pxiorus It is essential 
that along xnth the ulcer all of the pen 
ulcerous exudate be remo\ ed and also b> care 
ful examination that one make sure that there 
is not a second ulcer present In the latter 
circumstances I preferasubtotal gastrectomx 
although ordmaril> I do not adxocate sub 
total gastrectomx except for gastric ulcer 
When the ulcer IS on the posterior wall of the 
first portion of the duodenum its recognition 
IS more difficult Here x\e must see xxell and 
palpate w ell otherwise the ulcer w ill be missed 
The recognition of exudate in the gastrohcpatic 
or lesser omentum in juxtaposition to the duo 
denum is a signpost leading to the site of the 
ulcer which xxith the detection of the crater 
justifies the opening of the duodenum (hen as 
the margins of the incised walls of the duode 
nal wound are retracted the ulcer wall be ex 
posed I place great value on the use of the 
Cameron light in these cases In fact by this 



Ti 7 \ntc 10 am tomos of the jejunum to re ected 
stomach mth a short loop 



1 1 6 Gastric ulcer of the le ser cur\ature t Chronic 
ulcer b 1 mcs. of the lesser tursature 

means I often am able to demonstrate the ulcer 
to the xisitors in m> clinic 
If the ulcer IS located on the inner pancreatic 
wall of the second portion of the duodenum 
onl) a posterior gastro cntero&tomx is done 
but if It be a bleeding ulcer in addition to a 
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po tenor gastro tnterostomv the duodenum 
hould be opened the ulcer cautenzed but 
no ittempt should bemadetorenio\etheulcer 

From uhat I ha\e said of duodenal ulcer 
and aahat I hall sa> of gastric ulcer it will be 
een that in the optratne treatment of the 
duodenal ulcer the surgeon has a greater choice 
of methods than for the treatment of gastnc 
ulcer 

Tor gastnc ulcer uith%er\ feu exceptions 
I advise subtotal gastrectom) -V 'er> small 
ulcer uith little or no pen ulcerous exudate 
located on or near the lesser cun ature on the 
anterior or posterior wall can be exased and 
nothing more need be done But if the lesion 
IS on the lesser cura ature and his caused hour 
glass contraction I now on account of the dan 
gcr of mahgnanc) usuallj do a subtotal resec 


tion where formcrh I made 1 sleeve reset-hon 

Although I hav e done sleev eresechon m a large 

number of such cases with most satisfactop 
immediate as w ell as remote results I so &.n!> 
beheve that gastnc ulcer is frequenU) enou a 
the forerunner of cancer that I do the sub 
resection as a greater safeguard against cancer 
formation In doing a subtotal gastrectorav 
hnd It easier to expose and hgate ^hc core 
arterv from behind than from abo\ e the 
ach This is accomplished b\ carrvan 
stomach well upward after it has been freed 
from the duodenum and the greater oraentu ^ 
In ulcer of the cardiac end 
Twifpnor pastro enterostomv 1 the p 


of choice 

The preferable tvpe of 
the Billroth II operation 


subtotal resection! 

and if the loops ol 
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sm ill mtesiines are left long an entero enter 
ostomy tan be done The Jlovmhan operation 
with i short anterior loop bringing the jeju 
num not far from its origin o' er the tnns.\ eibc 


colon and anastomosing the end ot the stom 
ach to the aid of the jejunum is probabli 
easier than the Billroth II if a wide re ection 
ot the stomach has been made 
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Tlfc CONSIDERATION OF CONTOUR AS IVELL AS EUNCTION 
LN OPERATIONS FOR ORGANIC ANKYLOSIS OF THE LOWER JAW' 

IW MLKW r niAII MD r\CS St Louis Missouri 
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P REMOUS to 1S7 the common pHn 
of treating ‘^nk^loblS of the Jl\^ ams bj 
forceful stretching or h\ excision of a 
section of bone from the angle or bodj In 
1858 an Englishman named George Murr\ 
Humphrex excised an enlarged cond>le of 
the lower jaw Howexer the operation of 
exci'iing one or both condxles for an ankxlosis 
is usually credited to Bottini xxho published 
his report in 1872 (Fig i) Before 1900 
almost exerj conceixable tjpe of operation 
for this condition had been reported exen to 
remoxal of the jaw 

This subject is again brought to xour at 
tention not in the belief that an> thing reallj 
new will be presented but rather to empha 
size certain factors the detailed description^ 
of which are rather meager or lacking in the 
literature and also to linng out a fexx special 
points which xxall be emphasized bx citing 
appropriate cases 

MECK XMCs 

Excluding inflammations tumors fractures 
and muscle spasm chrome limitations of the 
moxement of the lower jaw ma> be due to 
fa) fibrous or bonx changes of the joint itself 
(Figs I and ) (b) change m the shape or 
bon> fixation of the ramus (Figs gd and e) 
(c) scars about the joint or in the cheek 
(Figs 6a and b Fig 9) (d) infringement of 
a neighboring bonj proce«;s (Fig 5) (e) a 
combination of anx of the aboxe factors 
(rig 9) 

OPEN OPERXTION VERSUS FOPCEIUL 
XI XNirUL XTION 

Though occasional successful instances hax e 
been reported forceful dilation of a limited 
jaxx opening of long standing which has dc 
xeloped gradually is seldom satisfactorv and 
IS not xxorth the eflort inxolxed (Fig 1) For 
permanent rehef the cause of the lixition 
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must be eliminated or modified the more ac 
curate the pre operatix e determination of this 
cause the better and simpler will be the cor 
rcction Halfwax measures max gixe rehef 
much more lasting than simple stretching but 
both are apt to be disappointing F xposed 
scar bands should where possible be dis 
sccted out and replaced bx a skin bearing 
flap rather than simple incision xxith inlay 
Thiersch graft In attempting correction b> 
operation it is in most cases better practice 
to remoxe the upper part or almost all of 
the ramus rather than to trj to reconstruct 
the joint The latter is a mce operation but 
the former is much more apt to be successful 

E\TER.NAL DEFORMITY 

When the ank>Iosis has existed during the 
growing period and is due to a fixation xxithm 
the joint Itself whether bon} or fibrous there 
will be some shortening of both the ramus 
and bod> on the affected side with a cor 
responding backward and literal displace 
ment of the chin (Figs ^ 18) If the fixa 
tion is unilateral and not complete the chin 
xnll further dexiate to the affected side xxhen 
an attempt is made to open the mouth This 
latter point max be helpful in determimng 
which joint IS fixed 

INCRCXSED AMEROPOSTERIOr BREADTH 
OF THE R Virus 

If the limitation of moxement is pnmaril} 
due to scar bands that fix the lower to the up 
per jaw the ramus max become abnormal!} 
broad from before backward This might 
possibl} be due to a failure of the anterior 
border of the ramus to be ibsorbcd as is 
ordinanlx concurrent with the normal growth 
of thclowerjaw In addition to this abnormal 
breadth the two jaws max be found fixed to 
each other b} bonj union (Figs gd and e) 

If the injur} to the soft tissues happens after 
growth IS completed the subsequent scarring 
does not <?ccm to cause these bone distortions 
M 6 9 5 
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(Fig iia) Elimination of the scar& with 
restoration of the soft tissues soon after mjur> 
ma\ pre\ent this distorting growth of the 
bones (Fig isa) 

RELATION OF CO'JD\LE TO NOrM\L 
UO\’EJIENT 

\\hile the presence of a normal cond>Ie is 
essential to the normal (le\elopment of the 
mandible and of the temporo mandibular 
joint and to normal strength and stability 
and mobility of the mandible still neither 
condyle is essentia] to useful function (Figs 
13a and b) The writers own conclusion is 
that the lower jaw is hung in such a perfect 
muscular balance that both condyles can 
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be remov ed and w here desired tlie jaw can 
be mo\ed forward without senously cnpplin 
function (Figs 14 and 15) This latter point 
probably explains the um\ ersal success in the 
restoration of this joint obtained bv the sim 
pie excision of sufficient bone with or without 
complicated efforts to furmsh a substitute for 
the necessary joint surface The writer ba> 
always attempted to interpose a fatU flap or 
superficial temporal fascia not with the idea 
of placing a barrier between the bony sur 
faces but to help fill the dead space that is 
left after remoMng the condy le (Fig 7) 

CORRECTION OP THE E\TER^AL DEFORHITa 
That a plea should be made for the ini 
pro'cment of contour as well as for the 
restoration of movement is the chief aim of 
this paper (Figs 6 to 15) Correction or im 
provement in appearance ma\ be accom 
plished b\ one or a combination of several 
of the following procedures 
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1 After the fixed joint is freed the iffcctcd 
side of the mindible ma> be dragged forward 
and fixed in this position until the tendcnc> 
to recede IS oxercome (Figs ^ 7 16 17 1$) 
At first the fixation is made b\ interdental 
wiring but later the pull of a rubber band 
ma> be used In unilateral ankxlosis with a 
receding mandible it maj be necessarv to 
section ramus of opposite side to get best at 
tamable position of bod> of jaw (Fig 4) 

2 The receding chin can be built out b> 
means of an implantation of costal cartilage 
(Figs 7 15 17 18) 



The facial obliquit> remaining after fix 
ing the jaw bone in its new position can be 
rendered less noticeable b> shifting the soft 
tissues of the chin laterally b> filling along the 
flat side of the jaw with cartilage or b> a com 
bination of these (Figs 17a d and e) 

TXPES OF C\SES \SD METHODS OF TREATilENT 

B M> oxcrgroAllis about the joint — double resection 
and partial open bile A blow on the face (Fig i) 
ma\ be followed h\ an overgrowth of one or both 
condvles or of the neck and there maj be an asso 
aated downward growth from the temporal bone 
An\ of these ma> distort the joint and limit move 
ment without causing a true ankvlosis It was 
probablv such a case that was onginally operated 
upon b> Humphre> Figure i a roentgenogram 
taken in Mav 1925 shows such an overgrowth 
In iQi at the age of 10 vears the patient was re 
ferred to us bv Dr C H Clav with a historv of 
previous good health but at the age of 8 vears she 
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ba i fallen hill T lor nto he Iite 1 hr c months 
befo e c sa' he she tould not open her n outh 
freel and at th time the s\mih%si •na sli htlv 
to the right the right loief cuspid being Igbtl 
behm i the uj i er 1 he opening btl een upper a <1 
lower lateral in isors a ij mill roeler the limit 
of mo ement wa not shaipl dehn <I but cojld b 
for cfulli tr t hel In Aiarch « 3 the opem t, 
was stretched to ccntimet rs and it as 2 milU 
meters 3 dais after thi? operation The child ^ as 
kept under obser ation for mo tbs i ilh no de 
crease in the opening She returned m March i ■> 
with on]\ a suggestion of moNcmem Both joints 
were then e cised including the ondiles and the 
oierhanging bone that aro e from around the outer 
\ all of the glenoid fo sa Themandibe as dr gged 
fon ard and fxed for i dais at which time the 
interdental wiring I as removed It a found that 
while moiement v as not pa adoxical (Fir 13) 
because of the elevation of the occlusial surface of 
the molars there ns a eparation of the inu or 
teeth which would require further treatment 


This i th sec nd ast of ours in v h ch fiertle 
resection of both joints at once there a a partial 
o eti hue in the incisor region and both folio' cd 
ea 1 ) remo al of the dental fivation If the immed 
ate restretchin" of the « p ni g and the re nng of 
the teeth Unot emed'ths tranb correct dbv 
ectioning the ramus on each side b lo the site of 
the prev lus opention and then fixin the jaw la 
occlu ion ur Id bonv union o cu 
SI i I t f ll r I ( a i clr clt t I guies 
and b W c hav c \ rav pictures of a child 3 v ears 
old h had gonorrh al a th ti at birth resuUm 
in an arkvlosis or the I ft side Figure 2a sf 0 's (he 
left xarvu rj danaged joint N t ce th t the dc 
vdojing SI th \c\r molar s 1 the ramu and 
completelv di tal to the 1 th vevr molar in the up- 
p r ja b On ihi s de the mus in the roe 
gero ram measured onlj 5 centimef r m t gre 
t t length ' hiJo in Figure b the uninj red side 
the relationship bet c n the upper ard lo er s h 
\cac molars 1 about natu ala d the ramu measure 
6 centimeter 
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Dtrcclton oj rotalton m bnu%tng III jiK totitird 
Fi'nire 3 is a diagrammatic representation of a lower 
short from before backward on the left side 
on account of an ankjlosis of the left joint which oc 
curred during the growing period \fter fi’tation 
''as relieved we were able to bring the svmphvsis 
forward and to the right b> rotating the bone 
fhe center which is at the right condvlc 
Jhe left ramus will move in the direction of the 
arrow a the symphjsis in the direction of the 
arrow i Isote that the sjmphjsis moves forward 
*1 "ell as toward the midline 


S< ti n I the r tmns to Irmg foruard the body 
The patient shown in Figures 4a b and c had scarlet 
fever and suppuration around the left temporal 
mandibular joint at vears \t 16 >ears she had 
CTtremc recession of the chin and inabilitj to open 
the mouth From lack of appreciation of the true 
mechanics of the condition the writer inFebruarv 
iQoS cut both rami in two and dragged the bod> 
forward This brought the chin into a better post 
tion but did not permanentlv cure the ankvlosis 
The result of this is shown in Figure 4a which was 
taken late in 1008 \ marks the posterior border 






■Ir-’RR'Ml obl.quch 
m,?, K? ■'J'incccI ) sho«s the 

dSmS" ■’ Rut 'ISR" >s 

Srn^M >'«"«■> ‘heso t «0 I he 

fnS . '■"R'l •'"‘I Ihc left 

oMtle t^as therefore remoted 

een 1 ’™"'“™ tn this ense uouhl hate 

'elefi e?-.'i"®‘"i' “Peration to hue rcmotetl 
las throuRh the r.Rht nmu 

iraeti^ftl restored motement and at the 
Fieere Ptrittitted brinftmg fontard the jav\ 

) AshM ^r ‘tt tPtt 'ttttl IiRurc 4C in 

tti till? S relations of the tiio last molar 

feoftheian"a/i’“‘' recession of this 

id nail rifter remoMng the condi le Thciilrc 

raSae^Zf' ■" '■"’“rt -trr --re in 

spite of ""P ^tit made in Septemher 190S and 
hsehasremZ' '."’"''‘I'Pte suppuration the car 
ttilaeffiZ P'fre e'er ihis tape of 

■dobed ^ I, ^ P'irttalh to an o er 

^rd e,c,!!„ prciaiud mnnil lick 

”» rS oTr ,"{/'! 5 => roent 

‘der a /•>))> ° patient >\ho ^^^s crushed 

‘"ten the ales of Z ’’“f “"r* Re"er-ill' injured 
It she jears it i\as noticed 

‘tion shftupri ^ n^outh frecl> I \am 

•shnuteH of the loiier jaw 

^tueK mnres the chm became 

“ of thf Ini. 4. the downward e\cur 
tte DatiPnh « \\ hen she consulted 
° The min iVi^ delicate and a cr> 

possible \ert ? undeveloped and the great 
lorisor f opening between the upper and 
*^e of thp lanni " 5 ® eighth of an inch Be 
locisorc displacement of the jaw the 

' "bich fourth inch behind the up 

n the one eighth inch opening gave 


a |»o slide i li I 1 t f !h t in ' 

of dtviloj mi 11 til il u I i 
this <It<l IK t VI I I n I < n 

pre uitv 1 ili< I ll I 11 I 1 r 

was Inc until tli Inf I inn j t n 

was oiu lul t <1 I 1 tl I 1 

<Icnl\ I) in ll, till 1 I rii,iit ( 1 

traveled f r i i s r i h i \ n ' i i n in 

full openm i* nti i!« i i rein nt i 

partnilv tvi ri i1 tl i v I Ic tt It t 
more than it n I I i ir i 1 1 ili Ic jirtte 

could be cvflamtl r il ih r\ tnai thcr ea a 
loo c librou aiikvl i i (b liiuiit lu’ on that 

side th aiikle pitveni d lum moving back 

ward bj sirdin<’ some nrm ibiict \ poor \ rav 

picture the I st ivailaule at tin time fa led te 
throw light on thi point 
The indication in this ra c v ere to give fr e 
oi>cning of the mouth to cstalili h a better occlusion 
of tlic teeth and to improve the prohic bj earning 
the chm forw ird and holding it there The rami 
were sawed Iransvcr civ on both sides and the bod\ 
of the jaw brought forward until the lower mcisors 
were a little in front of the ujper and the chin 
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svmmctrcall flaced It was wirel m th p sitiou 
In 4 eeks the union \as examined and found not t 
be strong so the teeth were rewired for b \ eels 
more \\hen the \ ires i ere removed f om the 
teeth It was faund that the mouth opened freel> 
one half inch and that the ( mu of movement was 
some Melding structure F araination ve rlate 
showed th t the lateral m vements vere normal 
and th( possible opening between th inci o s vas 
seven eignthsof an nch hich i sull cient f r good 
function 

A good roentgenogram taken some \ ars after 
the operation sho ed that the stwloid proce s on the 
left side was almost the size of her little 1 nger and 
at full opening abutted again t the mne s dc of the 
angle of the ]a\ It also sho ed a change about the 
left joint that suggested at least a f brous ankvio 
This correspondel ith the original deductions 
When the bo(i\ \as moved foriard a space was 
obtained bet\ cen the angle and the stvbid proce s 
vhich gave room for the angle to travel b ckv ard 
and a; pro imate normal movement 

Another patient had an arthritic fixat on of the 
cervical sjine ith tie head bent slightl forwa d 
but even after the resectin" of both condvles the 
e curs on of the mandible as still qu tc limited bj 
the chin striking against the thvroid cartilage 



•Sr b III ll JO tl pr ent if. jo rrf pUct 
It l L nl ss the 3a \ i d as.gcd (o ar 1 and an 
interlocking occlusion cstabl shed the em al of 
thecndvl ill not ro net tl back ard position 
of the b dv of the 301 (I igs ba and H 
Figu e ba sho s a ch Id 3 cars of age itb a 
close Ibrou ankvloss of both 3omts itb a good 
deal of p la ticuli s arrmg all due to ar earlv in 
feclion of some land \t operation both condiles 
veer scctcd but on account of the scar mg m the 
s ft parts it as impos iblc to mo c the bodv of the 
3aw for ard 

1 igu e oh sho s the s me child jear later at 
hich time she bad a functional ope mg of the 
mouth 

I i w f \ 0 t led til a /v ll U al 
a h\l U the age of 6 vta thi patient (Figs 
>a b nd c) had a tooth nfection and necrisis of 
the ja on the right side •Vt 4 'eats ^ten he 
came for treatment them st noticcat le points «e 
hte al prominence of the bodv ot the ja to ard 
the a k>lo ed side ith co re. p nding ilatlemng on 
tic oppos tc side dev ation t the ch n 1 is ana 
no c 10 rd the aff cted sid ilh obhquitv of the 
mouth slit as compared ith a li e dra \ n fhroufeb 
the palpebral hsvures The pa t al cor c t on here 
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shown ^as made b\ remoMng most of the nght 
ramu 5 and rotating the jat\ bone to the left shifting 
the soft tissues of the chin stiU farther to the left 
and implanting a cartilage In this the hrst case 
m which tie attempted to mo\e the soft tissues on 
the bone the chin tias brought to correspond almost 
with the axis of the nose as shonn m Figure b A 
more acceptable result tiould possibI> hate been 
obtained if the chm had been brought nearer to a 
sertical hne dropped from the mid point between 
the brows at nghi angles to the axis of the palpebral 
fissures as was done in Figure i c 

Figure c shows the large amount of the ramus 
that was remoted to permit bringing forward the 
nght side of the mandible In the case shown in 
Figure 17 It was necessar) to remove a still larger 
part of the ramus mcluding that part which held the 
roots of the third molar before the mandible would 
clear the upper molar teeth This laroe removal of 
the ramus seems to cause no functional mconven 
lence in a single resection but I believe it not per 
missible in a double ankvlosis In the latter case 1 
believe it is desirable to retain the coronoid process 
and temporal muscles 

Lateral devtalioji A child ii v ears old (Figs 8a 
and b) who at 4 ^ jears had meningitis following 
w hich partial ankjlobis graduall) developed Figure 
8a shows the full extent of the opening w hen he came 
for operation Figure Sb the possible opening 16 
dajs after removal of the cond>le and upper half 
of the left ramus but this opening should increase 
considerablj in the next 3 month The point 
brought out in this illustration 1 that the tendenev 
when the mouth is opened for the chin to deviate 
to the resected side still persi ts 

Scar Jixatfon — late results \ woman 38 >ears of 
sge (Figs 9a b and c) was referred to us b\ Dr 
C Drummond At 11 >ears she bad probablj 


a noma and lost part of the cheek left upper hp 
lining of the cheek and part of the left upper jaw 
bone when it healed she could not open her mouth 
Figure 9a shows condition rebruar> 1918 wath 
mouth open to the fullest extent 4 millimeters be 
tween upper and lower incisors Figure 9b shows 
the extent of the opening after the removing of the 
upper end of the left ramus the removing of the 
cheek scars and the replacing of lining and external 
check tissues with flap from forehead The mouth 
would open December i 1924 centimeters be 
tween incisors but this has increased since Figures 
9b and c were taken I ebruar> 13 19 3 Figure 9d 
sbova a normal joint but a somewhat wide ramus 
and coronoid after 2/ vears of almost complete 
fixation r igurc 9c shows the left the injured side 



Fig 16a Fig i6b 
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\ ith onl\ relative gro th changes about the jont 
Itself but \ th tremendou iden ng of the ramu 
ar d posterior part of the bodv Onginall> the bon> 
mass at the outer border of ramus or of the poste lor 
part of the bod> had acquired bon> union ith the 
maxilla but this was chiseled through at the o igmal 
operation m 19 8 b\ Dr A 0 Fisler ard had not 
reunite] The joint chan e sho n on this side 
in th 5 fi u 0 ere a relatnelv smalt condyle and a 
very deep narrow glenoid fossa with a correspond 
inglv hign articular eminence In the note on the 
91& operation it 1 stated that after cuttmy the 
scars and cutting the bonj union between the two 
jaws the mouth could be forcefully opened 3 cent 
meter and was blocked in th pos tion but in 
19 4 after cutting all the reun ted scar bands ve 
were not able to open the mouth ur til the joint and 
upper half of the ramus were removed 
Scar JixaliO} — late re nils In Figure 10 we ha e 
the photograph of a woman refen d by Dr H R 
Shands ho m 023 w-as 22 years of age 13 
foUov mg tvpho d fever she had a noma which de 
stroved the lining and con iderable of thi surface of 
the left cheek Following thi she could not open 
her mouth Some time later the 1 mng sea had 
been removed and the cheek lined w th a flap turned 
from the neck but she stated it did not leheve the 
fi at on When first seen by us March 12 03 

she had an openin bet seen the incisors of 6 milli 
meters Fi ation appa entl> v as due to a scar band 
in front of the cheek lin ng that hid been obtai ed 
from the neck at the previou operation Howe er 
a functional opening \ as not obtaine 1 until the 
abnormallv ide ramus was removed and the cheek 
lining pieced out and the buccal and labial sulci 
V ere resto ed bv means of thick Thiersch grafts 
inserted on 3 wax forms \ show the area bned bv 
the original neck flap The shaded are sho vs the 
amount of lining that as obta ned from the Thiersch 
grafts but there 1 alwa>s considerable contract on 


of these thn free grafts for V hichprovi 0 has been 
made The dotted line sho vs the profile of jav bone 
bring ng out the increased anteroposterior width of 
the ramus 

The lover lip was subsequently raised b\ a flap 
throv n under the chin Still further co reel on was 
done later by Dr J E Johnson of Memphis 

S ar fix t on— later res Its Figure a sho\ s a 
woman $6 years old refe red by D Roval Wight 
Seven years p eviouslv following the extractio of 
an infected tooth in the acute stage of the i flam 
mation she had a nec osis of the bones and con 
siderable loss of the soft tissue The edentulou 
gums a e held almo t in contact bv the cheek scar 
Compa e uh F gur ib and notice in Fi ure i a 
that the d stance from nose to ch n 1 much shorte 
a d bes des the hole in the cheek and ts scar 1 g 
the corner of the mouth is drawn up and back In 
thi case as the injury occur ed after the bones had 
cea!>ed to grov there was no g eat deformity f the 
ramus and joint and the co rection cons sted only 
in the rel ase of the scars and the replacement of the 
de troy ed soft ti sues Thi as done bv fi st thro' 
ing a double ped cle flap from the neck to / ne a d 
cover the cheek and then later by e tor ng the up- 
per and lower sulci bv Th e sch g alts put in 0 at 
fo ms The oblong area \ m figure i bind cates 
the pos tion of the lin ng flap den ed from the neck 
the dotted 1 nes outli e the va forms and the 
stnped s irface thee tent of the area covered with 
the inlay Thitr ch grafts These two procedure 
enabled 1 er to open the mouth ulTc entlj for / c 
tion and al o to v ar complete upper and lo er 
dentu es b.otice the d tierence in outline of lp» 
andchnassho n n Figu e la 

De se c/eek scars caiisii g tkylosi F gures i 
and b show a child of 8 years in whom after a go 
grenous stomatitis at s vea s and several 1 effecti e 

$ 1 fhlgfiimhS?C>«i 

Ob t 9 S xl 5 7 



BLAIR OPERAIIONS FOR ORGANIC ANKYLOSIS OF THE LOWER JAW 177 



Tig II Tig I b Fig : c 


operations the upper and lower jaws remained 
bound together b> scars throughout the substance 
of the cheek that extended from the anterior border 
of the ramus to the cuspid region In this patient 
the restoration of the check was made before serious 
changes in the shape of the bone had occurred and 
therefore no bone operation was necessar> to restore 
moaement 

Paradoxteal moiemciit In Figure ija weshow adia 
grammatic representation of the normal jaws \ m 
dicatmg the axis of motion in the simple opening 
and closing G glenoid fossa and I E the articular 
eminence which together indirectly form a bearing 
or guide for the cond>lc during this movement T 
approximately the direction of pull of the temporal 
muscle in closing the jaw 1 f M approximatcK 
the direction of pull of the internal pterxgoid and 
masseter muscles in closing jaw LF approximately 
the direction of pull of the external pter> gold m open 
ing the jaw M II D and II G approximately the 
direction of pull of the mylohyoid digastric and 
geniohyoid muscles in opening jaw If <7 I E is 
a bearing then the A on the condvle would 
represent the fulcrum the arrow M I F approx 
imately the power and the teeth the load of a lever 
of the third class This is approximately true in 
Ordinary moxements of the normal jaw If a bear 
ing for the condyle at G 4 L xycre essential to this 
motion then on removal of the condyle the molar 
teeth being present the mandible would be converted 
into a lever of the first class with the load anterior 
to the fulcrum (A) and the power MIT behind 
the fulcrum contraction of the muscles of masti 
cation would then draw downward that part of the 
jaw that is in f ont of this new fulcrum In this con 
dition \ the axis of movement and A the fulcrum 


correspond On these theoretical grounds we long 
hesitated to remove both condyles in a double 
inky losis until the anily sis of reported cases show cd 
that It was not always followed by open bite It 
is something of this fear that probably causes men 
to limit the operation to those cases in which the 
joint can be reconstructed — an operation less apt 
to be successful than is a free removal of bone and 
also It is an operation with a very much more limited 
field of accomplishment Our own subsequent ex 
perience has shown that these theoretical fears are 
not entirely groundless If both condvles are re 
moved at one operation and the upper and lower 
teeth are not fixed together contraction of the 
masticatorv muscles will cause an opening between 
the incisor teeth and permanent open bite may re 
suit \\c have had this happen in 2 cases when the 
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dent'll tixntion mis rcmo\cd at the end of 3 weeks 
In I child ho\ c er in i hich the condvles were 
removed at 18 month (Hg 14) due to lack of teeth 
no fixation of my kind was used and no parado ical 
movement resulted In other cases m v hich dental 
fixation V as retained sufT cicntly long 8 to \ eeks 
a muscular balance \ as established that can closely 
similate normal movement even when the e is no 
bon> contact between the mandible and skull be 
hind the occluding teeth the axi of motion remain 
mg approximate!) normal 

Mus Ilia bata icc In Figures 14a a d b we have 
\ ra> pictures of the ramus and joint regio s of a 
child i no s vears previously at t8 months of age 
lost both cond>lcs from infection following bilate nl 
fracture at the junction of the necks with the rami 
Figure 4C is an outline drawing of an average 18 
months mandible showing the lack of de elopment 
of the ramus at this age and also the app oximate 
line of the fracture m thi case 

In Figures i4aand b roentgenograms taken s years 
later it will be seen that following the loss of the 
condyles there has been little or no subsequent de 
V elopment of the rami and though the coronoid 
p ocess hav e become abnormally long so that the 
tips appro imite the normal point of insertion of 
the temporal muscles these long coronoid processes 
have failed to migrate backward to a normal extent 
as proved by the shortness of the body ai d also bv 
the fact that the t vclfth year molar is seen develop 
ing in the base of each 

In this child the bodv of the lo er jav »s m a 
somewhat po tenor position but she can open and 
close mo e jaw to cither side and che her food 
satisfactorily but as demonstrated by the 'S.iay 
picture she has no bonv contact between the 
mandible and the base of the skull The chief is 
abilitv re ulting from this condition is that neither 
this patient nor one other similar one 
on the back for then the muscles being rela ed the 

ja V V ith the tongue drops backward and shuts oh 
the pharyn eal air\ ay j, ..,h 

Second case illiistratiiis afuiiclto lal ad resUu.itn 
o„t bo«y cclaci Traced proHes ol a gitl io M 7 
vears had an auto injury leaving a scar on the chin 
ind was ne er after ard able to open her mo^ 
are cho« a m Figures rsa b and c 
for treatment m \ugust 1913 by Dr A H Hamme 
TK«iv fm fth m ft 11 t W S gry 



she then 13 years of age had a complete bilatna! 
bo y ankvlo is vith tvpical retracted lo er ja as 
shown in Figure 15a Both condyles were removed 
and the dead space was filled ith flaps of fat and 
fascia from the temporal regions At the sarrt t t* 
the body of the jav was dra\ n forward until the 
lo er incisors were 4 millimeters in front of the up* 
_ . -_j .i* .u.., I Kv wire 


lo er incisors were 4 rnuiimeiers m “*'• -r 

pe s and the jaws thus fuel b\ interdental wire 
This gave the immediate profile (Fig 150) Tee 
I terdental n mg was retained for la 
hen the fixation was removed she had all naturi 
jaw movements but these mo efj^ents v ere not a 
normal At a later period Dr I. R ^ain extrac ed 

the first lo er nremolar on each side and dre back 

the cuspid and incisors into normal occlusion w»n 
then opponerts This gave her a rather acceptable 
f cial outline but v ith later gro \ th the loi er ja J 
failed to retain its harmonious relation itn tne 
upper and at 18 she again had a celal'^e y recedin 
chin as seen in Figure 15c Five years 
operation she had an opening of 26 "u 

F gures ixd and c show the same girl at the a 
of 18 years before and after inse tmg a pece 
costal cartilage m front of the mental eminence 
Figures isf and g are from stereoscop c \ rav 
films / the right J® "t'^epon and g the left 
the nastoid ptoce s G the glenoid ^ossa ' 
a ticular eminence A the cudimen a^ neeV of h 
amp tated condyle A the sigmoid notch C th 
abnorm Uy large coronoid process Compann th^ 
area with correspond ng area in 4a a 

t he observed ‘h”' “f 
amos IS p esent m the child 1 “ Jjjaholo t 
vears ohde It is entirelj ‘" JJ' ‘“t ehJc i» 

h c condyles at i 8 months further t 
the > ounger child at the > Ythe coronoid 

vear molar is developing m the oMtie 
m the girl of i 8 years who v as injured ai 7 
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her cond>les at 13 the third molar has erupted m 
front of the ramus (and base of the coronoid) 

In the stereoscope it is \er> eas> to \crif> all ot 
these points B> noting the relation of the ramus 
and the condjlar neck A to the glenoid C and 
the eminence I E it ^\ill be seen that the jaw 
has no bon> bearing on the base of the skuH and 
that It has remained in the forward position given 
to it at the ankjlosis operation $ jears previouslj 
The movements are similar to those described under 
Figures 14'! and b ^ 

Preangtdar iiokli Retraction of the chin is rather 
a constant accompaniment of an ankvlosis developed 
during the growing period and is often much more 
pronounced when the face is viewed in profile than 
would be indicated from the occlusion of the teeth 
(Figs i6a b c and d) On the other hand facial 
sjmmetrj is evtremclj variable 

This la jear old girl had a fall at 5 >ears and 6 
months later it was noticed that the mouth did not 
open freelj After the left joint was resected the 
jaw was swung to the right until the svmphjsis was 
brought to the midline This helped the profile vcr> 
little and 16 daj s later a cartilage implant was made 
into the chin In making these implants we usually 
use a piece of the left eighth costal cartilage pro 
serving as much of the perichondrium as possible 
Figures i6a and b show the profiles before the first 
operation and after the cartilage implant Figure 
i6c shows the normal joint ramus and angle Fherc 
IS a characteristic notch at the lower border of the 
jaw just m front of the angle on the ankylosed side 
whether It be single or double (Fig i6d) In almost 
all cases of partial single ankvloais the chin dc 
viates toward the ankylosed joint as the limit 
of excursion is approached In this case for some 
unrecognized reason the latter sign was absent and 
there was no thickening to bt felt about the affected 
joint but in spue of all this and without an \ ray 
examination one could have recognized in this 
case which was the affected joint by the presence of 
the notch on that side This roentgenogram shows 
the broad contact of the fibrous ankvlosis the shorter 
ramus and the characteristic notch in front of the 
angle 

Correction of external deformity For putting all 
one has into a case one may be amply repaid 
(Figs i/a b c and d) This voung lady referred 
by Dr A B Kanavel came at the age of 18 with the 
history of scarlet fever and discharging ears at the 
age of 4 months and a left mastoid operation at 
years Six months later the mouth opening was 
limited and the chin already deviated to the left 
She had had orthodontic work for 10 years and bad 
one fat transplant into chin as evidenced by the scar 
in Figure i/U 
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Figures 17a and d show the charactenstic de 
formities In order to get clearance for moving that 
side of the mandible the whole of the left ramus was 
removed and the jaw was then shifted as far as 
possible forward and to the right where it was held 
b\ interdental wiring Twomonthslater throughan 
incision made just under the chin the thickest ob 
tamable piece of cartilage was implanted in front of 
thechin andalongwedgc shaped piece slid along the 
right side of the body the soft tissues at the same 
time being shifted to the right and sutured in this 
position 

Figures 17c and c show the result Notice the 
mouth line has been made horizontal the chin is 
approximately m the midlme the left cheek is less 
prominent and the very deforming flatness on the 
right side of the lower jaw is almost obliterated 

Figure 1 a shows the profile before the joint re 
section and the scar of a previous operation 

Fig i/b superimposed tracings made from the 
negatives showing the condition before the first 
operation after bringing the bone forward and after 
the cartilage implantation Notice m Figure 17c 
how the lower hp and corner of the mouth hav c been 
lifted When she left the citv she had an incisor 
opemng of 2 5 centimeters which will still further 
improve The space between the lower central 
incisors was 3 millimeters to the right of the mulline 
above 

Correction of external deformity Figure i8a shows 
the appearance of a voung man who had rickets 
m infancy but there was no evident causative 
factor for ankylosis elicited \t 16 years of age 
he went to an orthodontist and it was found that 
he could not open his mouth freelv The facial 
asymmetry became more evadtnt with subsequent 
growth When referred to us by Dr C A Thigpen 
of Montgomery Alabama he was 20 years of age 
The chin was well over to the right as shown in 
Figure i8a and there was a free opening between 
the upper and lower incisors of I s centimeters The 
cbm was quite receding An N. rav picture showed 
fibrous ankylosis of the right joint At operation 
June 4 1924 most of the right ramus was removed 
and the jaw dragged forward and the jaws fixed 
with a pine block between the upper and lower 
molars on right side with an incisor opening of 3 
centimeters Block and wiring were removed 16 
days later and subsequently Dr J H Williams put 
on an orthodontic appliance with a rubber band 
that drew the right bodv farther forward and to the 
left than it was when the block and wires v ere 
removed Figure iSb shows appearance 4 months 
later Ills chin and mouth are still slightly to the 
right but if a cartilage were implanted the soft 
tissues would be shifted to the midline as was done 
m Figure 17 and his profile much improved Figures 
18c d e and f show the amount of shifting of the 
lower jaw that was accomplished by dragging the 
nght side of the body forward at the time of 
the ankylosis operation 
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COLLOID CARCINOMA OF THE STOMACH" 

JOIIS STINSON MD r \CS RociiLSTEK Minnesotv 
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B RINTON was the first to make a sta 
tistical in\estigation of gastric carci 
noma He re\ie\\cd much \aluable 
data from various sources and published his 
records about 1857 Hisanal>sisofthesecases 
IS of considerable aalue even toda> 

Much doubt has existed concerning the 
relative malignanc> of colloid caranoma It 
has been de'ugnated variously as mucoid 
gelatinous and myxomatous and may occur 
normally in e\ era organ producing or capable 
0/ producing mucus The most common sites 
of colloid carcinoma are the stomach large 
bowel and appendix but occasionally it 
occurs m the gall bladder bronchus breast 
ovary cervax urinary bladder kidney and 
salivary glands 

Certain investigators regard colloid as a 
consequence of degeneration and others as a 
secretion but the latest and most accepted 
view IS that It comes from the epithelial cells 
of the carcinoma This has been particularly 
noted both in the pnmarv and metastatic 
growths My studies seeminglv corroborate 
this and also seem to show that the colloid 
originates from the epithelial cells as a secrc 
tion and is not a result of degeneration 
There are miny instances of speamens from 
carcinomata showing isolated areas of cells 
with a small amount of colloid formation and 
many of the cells themselves may be seen to 
contain colloid the nucleus being pushed to 
one side giving a signet ring appearance 
Some of the cells may hav e ruptured showing 
that the colloid apparently caused too much 
pressure The finding of small deposits of 
colloid in the epithelial tells of caranoma 
and in no other cells of the tumor suggests 
its probable origin from cpithehum 

Colloid m carcinoma is said to be a mixture 
of mucin and other proteins derived from cell 
degeneration and vascular exudates Hells 
say s that mucin appear^ chiefly m two locah 
tics in the epithelial cells as a product of 
secretion and in the interstices of connective 
tissue espeaally of tendons There is also 


cvadence that mucin or a related body con 
stitutes the cement substance between all 
body cells Corresponding to these two chief 
sources of mucin mucoid degeneration occur 
as a distinct process in mucous membrane or 
tissues derived therefrom and in connective 
tissue 

Wells further states that in its typical form 
muan is a compound protein consistin of a 
protein radical and a conjugated sulphuric 
acid which contains nitrogenous sugar It 1 
acid m reaction probably because of the pres 
cnce of sulphuric acid and when boiled with 
aad yields a substance which reduces Feh 
ling s solution It is characterized micro 
chemically by staining with basic dyes It 
IS readily dissolved in weak alkaline solution 
and IS precipitated by acetic acid 

Epithelial mucin represents a distinct prod 
net of specialized cells Mucin formatioji of 
catarrhal inflammation is merely an excess of 
normal secretion and degenerative chan es 
that may be present m the tpithebal cell 
Even in the extreme example of mucoid 
change seen in carcinoma derived from mu 
cous membrane for example colloid caret 
noma the epithelial change is not necessarily 
to be interpreted as a conversion of cell cyto 
plasm into mucm but is largely due to pressure 
of secreted muan on the cells within the con 
fined spaces ot the tumor Tbi mucin vs the 
same as the normal mucm coming from the 
same source but mixed with larger or smaller 
quantities of other proteins derived from «)] 
degeneration or from v ascular exudates 

FromMarchr 1Q13 to May i 1925 
were 2 516 pathologically proved ca e of 
carcinoma of the stomach examined at the 
Mayo Clinic and of these 121 were of the col 
loid variety the latter form the ba 1 for 
the present study 

INCIDENCE 

The following data beginning with 5 hin 
ton s first statistical studies and incJuam 
some of the largest senes studied by vanou 
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obsen ers gi\ e the inadence m relation to the 
other t>pes of gastnc caranoma as ^vell as 
to other malignant growths of the gastro 
intestinal tract In Bnnton s senes of 135 
cases of carcinoma of the stomach 9 4 per 
cent were of the colloid type Melch in a 
re\iew of i 21 malignant growths of the 
gdstro intestinal tract noted colloid carcinoma 
in 2 5 per cent and \on Klein m 395 cases 
noted the colloid \anet> m 5 per cent Par 
ham in a re\ie\\ of 784 cases of gastric carci 
noma found them in 6 5 per cent In my 
series of 516 cases of gastric carcinoma col 
loid changes were found in 5 09 per cent In 
all of mj cases the tissue examined micro 
scopicallj was obtained at operation or at 
biops} thus all cases were \erified patholog 
icall) 

SXMPTOJIS 

There ^as nothing in the histones that 
could be used to differentiatt. with anj degree 
of accuracy the colloid carcinomata from 
other tj-pes of gastnc carcinoma L\plorator> 
operation and microscopic examination of 
tissue offer the only sure method of difftren 
tiation The axcrage length of time (pre 
operatue) that patients in this group com 
plained of symptoms was months 

SEX AND VGE 

There were 25 women and 96 men in the 
senes The aaerage age of the women was 
50 S > ears of the men 53 3 > ears the general 


axerage was. 5 7 jears Ihe oldc&t patient 
was /9 and the \ounges.t 31 jears. of age 

P\TIIOLOC\ 

The structure of colloid carcinoma of the 
stomach is similar to that of or(hnar> adeno 
carcinoma except that a great deal of thin 
mucus is, present Manx of the lesions es 
peciallx the larger ones when first xaewed at 
operation are readilj recognized because the 
colloid mxtcnal is frequcntl> subserous If 
the seros.a is mxolxcd the surface oxer the 
lesion presents the small clear tapioca like 
masses which arc t>pical of this xanet> of 
carcinoma The stroma is translucent and 
gelatinous either colorless or light brown 
Ihc lumen of the stomach often presents a 
large flat ulceration and in the smaller ulcera 
tions where colloid is not so prominent the 
craters arc frequently deeper Here is seen a 
distinct alxeolar grijish framework which en 
closes the colloid granules In the typical 
cases all of the wall of the stomach from 
mucosa to serosa is almost completely changed 
bv the presence of colloid material so that the 
cut surface is clear and gelatinous and of a 
soft fnable more or less mushy consistency 
In these cases practically all of the inxolxed 
area of the stomach is replaced by colloid 
which frequently produces a somewhat honey 
comb effect 

There were no complete perforations in the 
senes of cases studied instead the whole wall 
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of the stomach was usuall> thickened as in 
the sarrhous tjpe of carcinoma E\en in the 
smaller deeper ulcerations the danger from 
perforation seemed negligible \\hcn the 
craters were deep and the gastnc wall there 
fore somewhat thinner the adhesions and 
thickening immediatelj surrounding made 
danger from perforation improbable There 
seemed to be a constant regenerative process 
about the areas of ulceration and destruction 
Most of the lesions were situated at or near 
the pyloric end of the stomach but man> of 
them were so large that the ulceration ex 
tended past the middle of the stomach In 
man) of the tjpical cases the line of dcmarca 
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tion of colloid and normal appeanng tissue u 
very abrupt Grossly the colloid appears to 
have destroyed the normal tissue or substi 
luted tissue in its place Often the musde i 
of normal consistency up to the ed e of the 
cancer then it appears to be complete!) 
changed to the colloid t> pe 
The stomachs showang colloid on the serosa 
were for the most part those containm the 
larger lesions In some cases the colloid \va 
plainly visible when the stomach was opened 
or was presented grossly on the mucous sur 
face when there was no indication of its 
presence on the serous surface 

Colloid changes may be noted in the earliest 
stages of the carcinomatous process and are 
frequently found on microscopic examination 
when not visible grossly This is true partial 
larly of the smaller ulcerations when there i 
a question of simple benign ulcer or caranoma 
The assoaation of ulcer and cancer is so fre 
quent that the possibility of malignant) 
should always be considered with any ulcera 
tion of the stomach MacCarty (6) believes 
that most chronic gastnc ulcers with a diam 
cter of 5 centimeters are cancerous Gros 1) 
the colloid ulcerations vary from i to i 4 centi 
meters in diameter Some are rather small 
lesions that appear as simple benign gastnc 
ulcers and their true nature can be detected 
only by nnicroscopic examination There are 
no instances in this senes of cases m which 
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cancer existed a\ithout some cMdcnce of its 
presence m the mucosa 
At operation miny cases showed general 
caranomatosis metastasis taking place as 
in other tj^pes of gastric carcinoma but in 
addition colloid globules were often found 
In many instances the omentum was so e\ 
tensi\el> affected as to he thickened and 
board like 

On microscopic examination topical colloid 
carcinoma presents a fine conncctu e tissue 
alveolar frame work containing a transparent 
mucocolloid mass There ma> not be CLlluhr 
elements but usually a number of cells or ctll 
fragments are found In man> specimens the 
cells themselves arc filled with the colloid 
matenal the nucleus being pushed to one 
side giving a signet ring ippearance Fre 
quentlj man> cells are seen in a swollen con 
dition and contaimng hvalint granules 
In certain cases colloid is found onl> after 
dibgent search and then in small amounts in 
isolated areas Some of the more (>picil col 
loid caranomata present a hone) comb appear 
ance the larger part of the tissue being com 
pletcl) replaced b> colloid matcrnl Colloid 
appears to stream out from the mucosa to 
the serosa carrying everything before it It 
may be so much m prominence that prac 
ticall) no cells are contained in the meshwork 
enclosing it Some areas show meshwork 
broken as if from the pressure of the colloid 
ivithin pushing its waj between other slruc 
tures and causing more destruction 
In some specimens the colloid is found in 
isolated areas with man> signet ring tvpcs of 
cells whereas a little farther awa> the signet 
ringvariet) disappears and the tjpical adeno 
carcinoma type prevails without evidence of 
colloid formation These malign int cells cn 
tirely without colloid production maj account 
for the reported instances of metastatic re 
currence in which colloid could not be demon 
strated These cells are the most mihgnint 
and therefore might have a greater tendency 
to metastasize Another pos'able explanation 
for the areas of metastasis in which there is 
no colloid may be found m the results of the 
expenments of Lim and Cade 
Lim in his studies on animals found cm 
dence to show that the gastric glands arc in 
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the first instance formed of non mucoid cells 
Later these cells become mucoid throughout 
the stomach The next type to differentiate 
IS the oxjntic and at a later stage the peptic 
Peptic cells are present in the stomach of the 
human fetus at birth Obviously pepsin is 
not secreted b) the mucoid cell 
Cadt found that oxjntic cells disappear 
and peptic cells lose their granules m the 
vicinity of gaslro enterostom) openings and 
all the cells appear to be mucoid in character 
He inferred from tlus that the altered condi 
tions had caused the speciahzed cells to revert 
to the more primitive mucoid cells 
From the foregoing one might also infer 
that possibly some of the instances of metas 
tasis in which colloid could not be demon 
trated might mean a reversion to the pnmi 
tivc or non mucoid cell 

TRT VTIIENT 

Bnnton in 1857 said Of the treatment 
wc will sptak little because there isn t any of 
any value The first step toward any plan 
of treatment was made bj lean aFrenchman 
in 1879 who removed the pylorus and the 
patient died The first successful p) lorectomy 
was performed by Billroth in 1881 and from 
this success came the first hope with regard 
to the treatment of caranoma of the stomach 
In competent hands the operation of partial 
gastrectom> for caranoma can be accom 
pbshed with a mortality rate of less than 10 
per cent In cases m which there is no opera 
tive interference the mortalit) rate so far 
as we know is lOO per cent Operation affords 
the onij chance and in the proper surround 
mgs should be undertaken Ihe tarher the 
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growth IS seen the better is the chance of i 
cure 

OPERABlUTi 

After the general condition of the patient 
has been considered and the proper pre 
operative measures earned out in order that 
an operative procedure ma> be undertaken 
with the least possible nsk the vital question 
arises Can aJI of the growth he remo\ed> A 
thorough knowledge of the usual metastatic 
routes of gastric carcinoma is most essential 
before any t>pe of treatment is instituted li 
there is no external evidence of extension of 
the process eapccialfv the evidence most fre 
quentl> recogmzed clmicall> such as supra 
clavicular Ijmph nodes of the left side um 
bilicus rectal shelf and chest and metastatic 
areas are not detected on palpation of the 
other viscera a thorough exploration of the 
abdomen must be made after the stomach 
has been exposed and the diagnosis verified 
The viscera especiallv the liver peritoneum 
and pelvic organs should be carefull> ex 
amined for nodules and then a most sedulous 
investigation made for Ijmphatic involve 
ment along the usual routes of Ijmphatic 
drainage from the stomach 

Moymhan gives an excellent account of the 
Ijmphatic drainage from the stomach the 
usual sues being c!a«v ified as pnmarj and 
secondarv Pnmarj represents thcl>niph 
nodes immediately iround the stomach for 
example the lower and upper coronary the 
nght paracardinal suprap>lonc right supra 
pancreatic gastro epiploic upper and lower 
and the retropjlonc when present ‘^ec 
ondary represents the l>mph nodes more 
remote from the stomach if thc«eareimohed 
the condition may be regarded as inoperable 

Pnmarj Ijmphatic involvement is the most 
important to the surgeon because these Jjmph 
nodes receive vessels directly from the stom 
ach and should be removed with the growth 
Ljmphatic invasion occur early in ga ttic 
caranoma and usuallj along the lesser curva 
fure The most important of the secondary 
1> mph nodes are tho'^e around the cttliac axis 
because the> arc the recipient of afferent 
vessels from all the groups previously de 
scribed 1 hey are few in number large in size 


and he in the fork formed b> the coroaat\ 
and splenic iriencs as thev arise from (ht 
coclnc avis Some of them pass behind tbe 
pancreas to the lymph nodes lying at thi root 
of the mesentery and if involved are reahlv 
palpable 

In a case m which the Iv mphatits appear to 
be more mv olv ed than usual but in which the 
case IS otherwise operable a nucroscopic 
examination of the nodes is often of service 
because they arc frequently found to be in 
flammatory hence what would appear to be 
ati inoperable condition is sometimes found to 
be quite the opposite The early and wide 
extension into the submuco&a is clearly seen m 
sections of the margin of the growth and for 
this reason the evasion should bp wide of the 
margin never under 3 centimeters 

In this senes of 12: cases of colloid earn 
noma g? fSo per cent) were found to be oper 
able and the growth was removed ^lneteen 
were inoperable and 5 were suitable for pallia 
tive measures 

PROGNOSIS AND RESULTS 

The postoperative course was studied so 
far as possible ind the results in the colloid 
varieties of carcinoma compared with those 
of other varieties According to MacCarty 
data from which a prognosis mav be made 
arc largely compiled from statistics based on 
the average length of life from the time the 
physician or surgeon *;ees the patient At 
best It IS based on impressions and certain 
personal opinions since there are so many 
variables and unknown factors m the prob 

lem In general one considers «ize of growth 
cellular character of grow th age of the host 
duration of the lesion relation of growth to 
nutntion emaaation in relation to fool m 
take proximity of growth to vital stru tures 
lymphatic involvement (regional and distant) 
distant orgamc metastasis multiplicity of the 
lesions character of previous treatment ana 
the morale of the patient The influence 01 
these f ctotb is purely relativ e and general 

MacCarty (S) further states that micro 
scopically there are four important factors 
bearing on the prognosis lymphocytic mtil 
tration fibro is hvabmzation and cellular 
differentiation He found in an analy 1 0 
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200 cases that l>mplntic in\ol\tmtnt dc 
creases the chances of postopcrat i\ l Ionj,t\ it> 

I he joungcr the host the shorter the life 
cxpectancv after gistnc resections rtgudless 
of l> mphatic ina oh cment DifTcrenti ition in 
creases the chances of postoperative longcMtj 
In cases of gastric carcinoma without Ijm 
phatic in\ oh emenl or cxtensiv e 1> mphatic m 
filtration the greatest average length of post 
operative life occurs Differentiation and 
lymphatic infiltration combined greatly m 
creases the average postoperative life tx 
pectancy The size of the regional lymph 
nodes bore no apparent relation to the size 
of the primary lesion in the stomach 

All of the specimens from the colloid carci 
nomata were studied grossly as well as micro 
scopically and anything that might have a 
bcanng on the prognosis was careluUy checked 
against the clinical course (Tigs i to /) 

The immediate postopcrativ e mortality was 
about the same as m other tv pcs of gastric 
carcinoma It was found that in ciscs in 
which there was lymphatic involvement post 
operative life was shorter 

Specimens showing colloid on the serosa 
were compared to those in which there was 
none and it was found that the colloid re 
gardless of lymphatic involvement had m 
creased postoperative life expectancy Colloid 
material is apparently a sign of p irtial differ 
cnliation It appears to destroy the cell or 
to have that tendency thus lowering the 
chances of its being so large a factor in recur 
rcnce 

The size and depth of the lesion does not 
appear to be of prognostic import I he pres 
ence of the signet nng type of cell did not 
seem to influence results According to Par 
ham its presence in the cojcum usually means 
shorter postoperative life 

The prognosis in cases of young patients 
showing colloid changes was not good It 
was much better in those in which no such 
changes vv ere noted As a rule the y ounger the 
patient the shorter the life expectancy follow 
ing operation 

Ihe percentage of patients whose post 
operative life was 3 and 5 years averaged 
about the same as in the other ty pes of gastnc 
carcinoma but the chance of living longer 


than 5 ycirs was found to be less in cases in 
which specimens showed colloid changes 
From this it appears tbit the colloid type of 
carunoma although it may grow more slowly 
is more prone to late recurrence Ihere is not 
the tendency to fibrous tissue encapsulation 
111 this ty pc of tumor as is often found in other 
ty pcs 

A noticeable and almost constant feature in 
this senes was the manner in which the 
patients responded to different tv pes of treat 
ment Tho e who were operitcd on and later 
died improved markedly until recurrent 
symptoms appeared after this the end came 
ripidly Patients on whom palliitive resec 
tion was performed had a similar postopera 
tivc course in most instances Most of them 
who were sent home because of inoperable 
growths did not experience the symptom free 
period 

According to Balfour an important phase 
of the indications for resection is seen m the 
increasing frequency of the palliative resec 
tion which has a great advantageover gastro 
enterostomy in that the growth is removed 
obstruction is permanently relieved and the 
patient is issured of several months of com 
fortable existence 

The present combination of earlier diag 
nosis and better pre operative and postopera 
tiv e management is making for higher oper 
ability rate lessened immediate postoperative 
mortality and better remote results 

Ihc ycirs covered in this study were 
divided into two periods of approximately 6 
years each and the results of treatment in the 
first 3 years of each period compared It was 
found that the number of patients with col 
loid carcinoma living 3 years or more was 
dehnitely increased and the number with 
other types of carcinoma markedly increased 
during the latter 6 year period A study was 
midc of the first and second periods in order 
to learn if there is a tendency for the lesions 
to be smaller as methods of diagnosis improv e 
and patients perhaps are coming to phy sicians 
earlier The results were convincing that dur 
ing the lost 6 years of the series the average 
size of the lesions was definitely smaller 

There is every reason to believe that cases 
of gastric carcinoma in which operation was 
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performed in the latter jears in the senes and 
those in which operation will be performed m 
the future will show results supenor to the 
foregoing when enough time has elapsed for 
a comparison to be made 


7 E^ploratorj operation and microscopic 
examination is the onl> sure w ay to make a 
definite diagno is 

8 Pcbcction of the growth usuallj giaea a 
long s>mptom free period 


smiMArx 

t Colloid carcinoma occurred in about $ 
per cent of gastric carcinomata The per 
centage of patients Inang 3 and 5 years after 
operation is about the same as in these non 
colloid types of caranoma The incidence of 
late recurrence is greater in the colloid \a 
riety 

If there is inxohement of the lymph 
nodes as a rule postoperative life expectancy 
IS decreased 

3 Colloid on the serosa appears to increase 
the chances of postoperative longevity 

4 There is little tendency to fibrous tissue 
encapsulation in colloid carcinoma 

5 7 he postoperative mortality rate is 
about the same as in non colloid types of cara 
noma Postoperative life expectancy is less 
in young patients 

6 Colloid changes may be noted in the 
earliest stages of the carcinomatous process 
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T he historj of the operations for fibroids 
IS not >et one hundred \ears old m 
fact if the earl) tottering attempts 
^\ere omitted and onl> the methodicalh and 
carefull) prepared and executed operations 
were considered scarce!) a generation has 
elapsed since the first operation But what 
has not been accomplished during this time' 
As recently as 187 Gaillard Thomas called 
the operation for m)oma ‘ trul) a formidable 
one toda) it is performed at e\ cry hospital 
with the same confidence and the same jiros. 
pect of a fa\orable result as is an) other ab 
dominal operation 

Man) pages haxe been written by Amen 
cans on the subject ^^ashmgton \tlcc had 
the great satisfaction of seeing tlie first sue 
ccssful result after operation for m)oma 
Kimball of Lowell performed the first opera 
tion on a correct Aagnosis I should also 
mention the names of Emmet Stim^on and 
Kelh c arc right in sa) mg of them as well 
as of all other pioneers who ha^ e preceded us 
In what position would we be if thev had not 
existed? 

It IS not mv desire at this time to state that 
the technique of operation has been perfected 
nor do I wish to infer tint m) tigurcs or m) 
results should be regarded as espcaall) note 
worth) I know \er) well that others ln\c 
at their disposal more material and ha\c se 
cured just as good or better results I would 
call attention howexcr to that which still 
remains to be done The advantages of the 
different methods of operation are not >et 
definitely settled the pnmar) results as w ell 
as the secondary might be further improved 
and radiologv prompts us to reconsider the 
indications for operation I also believe that 
a large number of cases from a given source 
offers better information for the discussion of 
certain points than would a senes of case 
collected from many different sources which 
would mean that different indications for 
operation art accepted and different tech 
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mques followed The amount of material is 
becoming so large that we hope evcntuall) 
the factor of chance will be insignificant and 
that certain definite conclusions will be 
reached Time permits me to touch upon 
onI\ a few principal questions 

In one thousand of two thousand twevc 
ca es ot m)omata observed during a given 
period operation was done that is m about 
4b per cent Vs is well known the percentage 
operated upon vanes considerabl) with differ 
cut gvnecologists Olshausen for example 
operated upon i6 i per cent of his cases Hof 
mcier 60 7 per cent andLngstrom about 100 
per cent This difference m percentages is 
based upon the fact that some operators re 
gard the tumors and the operation as dan 
gcrous while others do not Fngstrom be 
licvcd that enucleation was the fundamcntall) 
correct method of operation and that it was 
therefore advantageous to operate as earl) 
os possible 

But even with one operator the percentage 
of case-? operated upon may var) I find 
proofs of this in m) own experience to begin 
with operation w as done in 5 per cent of the 
cases the percentage then dropped to 3S 7 
Hus was at the time radiological treatment 
was beginning to be used Ihe percentage 
again became higher and during the past few 
)cars It has reached the point of 63 9 As I 
mentioned previousl) the total percentage is 
therefore 4b i e operation is considered in 
dicated in about half of the cases of m)oina 
Until the value of the K ra) in the treatment 
of m)oma is definitely established it will be 
impossible to sa) whether this figure is exact 
and even then there will alwa)s be differences 
of opinion among different surgeons 

Ihc indications for operation are clearlv 
shown in I able I In this table as well as in 
all the subsequent ones the absolute numbers 
can be made to indicate the percentages also 
if in each instance a decimal point is placed 
m front of the last figure 
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It should be stated in regard to Table I 
that these tigures are not the same as those 
which Would be obtained if compiled from 
examination ol the tumors alter remoxaf <br 
example examination of slides showed that 
cvstic degeneration was present three times 
oftener than was suspected belore operation 
I w ill now take up the methods of operation 
which haxe been used (lable II) 
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I will not discuss the last group as the 
method of operation is familiar to all How 
e\cr the rchtixe xalue of the other groups 
IS b> no means as \ et determined That from 
a technical point of \iew supraxagmal ampu 
tation IS more ea ily performed than is total 
extirpation can hardlj be disputed Besides 
being more easih performed it can also be 
done more quicU> w hich means that not onI> 
IS It not nccessar) to keep the patient ants 
thetized so Jong and to use so large an amount 
of anxsthctic but of still greater importance 
the tissues m the pels is arc injured less 

Is this reasoning correct a difference in the 
results can be expected The adherents to 
the principle of total extirpation look upon 
such a difference as unimportant and lay 
Stress upon the fact that the re ults after 
total extirpation ate improxed each xear so 
that the two methods are now on an equal 
footing 

Doederlein gives a death rate of 5 per cent 
a an average for total extirpation and em 


phasizes the fact that this is a great improve 
ment over the early death rate of about g 
per cent This opinion may also be accepted 
but It seems to me to be just as indisputable 
that the death rate after supravaginal ampu 
tation Is less in later vears My experience 
points in the same direction The death rate 
after supravaginal amputation m mj senes of 
799 cases Is 2 per cent after total extirpation 
in 1 17 cases 6 9 per cent It should al^o be 
remembered that total extirpation has been 
resorted to in more serious cases such as for 
tumors of the cervix and malignant tumors 
and the results therefore arc not quite com 
parable with those for supravaginal ampula 
tion If total extirpation had been used in 
the cases m which supravaginal amputation 
IS now done it might be that there would be 
more similantv m results At the present 
time however I cannot help but feci that the 
immediate safety of the patient is greater 
after supravaginal amputation than after to 
tal extirpation 

The question however 1 not completely 
answered by the primary results for we must 
consider the patient s sub equent state of 
hiallb An examination of my cases gives 
the following information Of 74 patients 
upon whom total extirpation had been done 
69 — 93 2 per cent — were m good htahh «hile 
5 — 6 8 per cent— had some trouble Of 486 
patients upon whom supravaginal amputation 
had been done there were 91 3 per cent with 
out trouble and 8 7 per cent vvith trouble of 
some kind The differpncc is slight and can 
be explained by the fact that exudation and 
hxmatomata which are sometimes ohsened 
after supravaginal amputation do not an c 
very easily after total extirpation which pro 
vides better drainage This advantage how 
ever is counterbalanced by a certain un 
pleasant dryness in the vagina and introitus 
which does not appear after supravaginal 
amputation after which the discharge of 
mucus from the cervix is kept up The figures 
I have quoted do not eem clearly to lend 
favor cither to one or the other method 

In the pre ence of both a malignant tumor 
and a mvoma it is evident that total extir 
pation IS the operation of choice Herbert 
Spencer is an energetic champion of total 
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extirpation as a standard operation in such 
cases He reports his own cases is well is 
those of others m which the presence of the 
two conditions wis o\erlooked or discoiered 
too late 

It seems to me that this \ er> question with 
which future research workers ha\e to deal is 
at once the most important and the most 
problematic to solve I do not enter here 
upon the question as to whether the m>oma 
itself degenerates and becomes malignant or 
whether the two forms of tumor develop 
simultaneously with or without any etiolog 
ical connection The questions I would em 
phasize are How often docs the condition 
occur and is it possible to diagnose the prcs 
ence of the two conditions before operation-* 

Since 1905 all myomata removed at opera 
tion have been examined histologicalh at the 
pathological institution through the courtesv 
of my colleagues Torssman and Sjovall It is 
true that it has not been possible to make 
examinations systematically in the sense that 
all large tumors have been studied in serial 
section but we have endeavored to examine 
especially carefully those which appeared sus 
picious to the trained pathological tve If a 
few cases have escaped attention the final 
figures may be a little lower than they would 
have been if all cases had been examined A 
tabulation of the findings from the examina 
tion of the myomata removed during a period 
of 20 V ears at one and the same place is show n 
in Table III Curiously enough our figures 
coincide with those of Kelly who in one 
thousand operations for myoma found both 
myoma and cancer twenty eight times In 
the cases enumerated m Table III a diag 
nosis of malignant tumor has been histolog 
ically confirmed by competent pathologists 
Cases in which a tumor was suspected on 
clinical examination but in which diagnosis 
was not microscopically confirmed arc not 
included 

It should be added that at operation for 
some other condition and at postmortem ex 
amination my oma as w ell as malignant tumor 
was found m -’i casts i with sarcoma i with 
adenosarcoma 14 with cancer of the uterus 
4 with cancer of the ov ary and i with cancer 
of the vagina As these cases do not belong 


TABLE III — CASES OPERXTED UPON 
DURING TWENTX lEARS 

C 

M>oma plus sarcoma 18 

M>oma plus cancer of ccrNix 

M>oma plus cancer of uterus 5 

25 

To these may be added 

M)oma plus canctr of tubes i 

Mvoma plus cancer of ovaries ^ 

Total T9 

to the one thousand in which operation has 
been done I wish only to mention them My 
material should therefore indicate a frequency 
of 3 per cent for the significant complication 
The ligure> from other places vary between 
no per cent fPfannenstiel) and 10 per cent 
(W arnekros) This probably is not dependent 
upon mere chance but on the difficulty of 
discovering the presence for example of a 
sarcoma or a highly cellular myoma How 
ever this may be the combination appears 
in a certain number of cases and thus the 
question anscs Is is possible for us to diag 
nose the condition before operation? 

I regret to -^ay that for mv own part I must 
give a reserved answer Just as simple as the 
diagnosis may be in some cases just so im 
possible does it seem in others Curettement 
which might otherwise reveal the secret 
meets technical and other difficulties m a 
uterine cavity which has become distorted by 
the myoma Should this difficulty not be 
present and it were possible thoroughly to 
curette the cavity not much relief is obtained 
as regards the sarcoma of the uterine wall 

The difficulties mentioned with regard to 
the diagnosis are further illustrated by the 
fact that in 19 of 29 cases the malignancy 
was not even suspected far less diagnosed 
In one of the cases in doing a supravaginal 
amputation the operator cut across a sar 
coma which had infiltrated the cervix I wish 
to emphasize again the great task which still 
remains to be solved through the study of the 
myoma probem 

It seems obvious to me that the choice be 
tween supravaginal amputation and total 
extirpation is dependent upon factors which 
cannot vet be definitely decided Not until 
we have learned to diagnose before operation 
the simultaneous presence of a malignant 
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tumor and a m>oma can we without hesita 
tion do total extirpation as the treatment of 
choice m these cases Possibly the use of 
supra\aginal amputation in the future mijrht 
be limited to the ad\ antage of total extirpa 
tion It may be added that I have not once 
observed carcinoma m the portio \aginahs 
after supravaginal amputation 

The conclusion I have reiched with regard 
to the choice of method in operating is this 
If in a patient before during or after the 
menopause a uterine tumor begins to change 
to increase m size rapidl> to produce more 
abundant hccmorrhage and to be painful 
and if the patient is losing flesh then mahg 
nartcy ought to be suspected and total extir 
pation should be done As a matter of course 
the degeneration may be of another kind but 
even then the tumor ought to be removed 
and total extirpation is safer 

Much has been written ind said about the 
value of enucleation m the treatment of 
myoma so I will not repeat here all theargu 
ments for and against it Suffice to say that 
besides Martin other eminent g> necologists 
consider enucleation fundamental!) superior 
I need mention only the name of Otto Eng 
Strom In m> own experience enucleation 
has been done 49 times without a fatality 
There is thus nothing to be said as to the 
immediate results The fundamental reasons 
for this method of treatment arc not focused 
on immediate results but on the que tion of 
a later pregnancy andrecurrence the strength 
of the operation is to be found m the fact 
that pregnancy is possible its weakness is in 
the risk of recurrence As to the possibility 
of pregnancy after enucleation Engstrom 
states Its frequency as 6 5 per cent Winter 
on the contrary only 3 2 per cent In my 
experience pregnancy followed enucleation n 

6 cases that is m about 12 per cent — a figure 
of importance 

In contrast to this group of patients m 
whom enucleation has been done and thus 
the full function of the generativ e organs pre 
served is another group that is not fully 
satisfied namely those who have had a re 
currence of haemorrhage or of a tumor Mar 
tin claims that this condition is found m 6 to 

7 per cent Engstrom and Winter in 6 per 


table IV — PRIMVRY MORTALITY 
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cent In my experience the number i higher 
— 18 per cent Such figures must of course 
be regarded as proof that the operation has 
been deficient m some respects and it must 
be so understood by the patient Some pa 
tients hav e been obliged to be operated upon 
again and this w as true in not less than 5 of 
my 9 cases Add to this the fact that of the 
patients operated upon radically a consider 
ably larger number 91 to 93 per cent are 
definitely in good health without any trouble 
while after enucleation several (m my senes 
of cases about 3 per cent) complain of dis 
comfort such as pam menstrual disturbance 
and the like It cannot be denied that thi ly 
often a drawback to an operation which b 
otherwi e ideal in the sense that it removes 
the diseased part without sacnticmg any of 
the healthy tissue 

In spite of the great respect that I have for 
the memory of Engstrom havang been hi 
pupil and in spite of the admiration I have 
for his contribution to this matter I do not 
however consider it po sible to imitate bm 
in givung enucleation the place of honor as 
the pnncipai method Even without such 
aspirations it has a place of honor among 
the operations for the treatment of myoma 
and cannot be replaced In the cour e of 
time my own viewpoint has become such that 
I perform enucleation only if the patient is 
young for instance beow 35 years of age 
and if an approaching marriage or other or 
cumstance renders the pre erv ation of the 
power of conception specially desirable I 
consider it a duty to the patient to explain 
the situation to her before the operation that 
she may decide a que tion that 0 do ely 
affects her future 

I next arriv e at the question w bich interest 
all and e pccially the operator who 15 rcspon 
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sible for the operation that is the question of 
primar> mortalitj In mj mitcrnl the pn 
mir) mortaht} has been 2 4 per cent I am 
quite a\\are that manj in America are able 
to shon better results Tht causes of death 
arc sho\^n m Table IV 

Table IV is self explanatorj so I will men 
tion onij the first two items With regard to 
embolism the mortalitj amounts to 1 3 per 
cent a figure corresponding to that stated in 
other scries It would <;eem unfortunate!) 
that the causes of embolism would remain 
unknown for some length of time and that 
wc would not be able to protect the patient 
against this danger I ha\ e tried to promote 
the circulation of the blood and to counteract 
the want of exercise bj means of massage per 
formed b\ a competent per on and started 
the da> after operation Howeaer I dare 
not >et express an opinion as to its use as 
during this time there haxe been fixe cases 
of embolism in a series of 300 operations for 
myoma The four cases of infection dc erxe 
mention as it would seem that with our up 
to date aseptic technique an infection ought 
scarcely to be met with 

An operative infection with a fatal ter 
mination has fortunately occurred only once 
A real operatixe infection appeared in one 
case in which I have not the case history 
The patient succumbed to paraly tic ileus In 
another patient the cause of death was an 
infection from a postoperative retroperitoneal 
hDcmatoraa In a third case there was pre ent 
a gangrenous myoma which resulted m an 
intraperitoneal abscess which was drained at 
operation Autopsy showed septica’mia and 
also that by means of drainage the spreading 
of the infection into the peritoneum had been 
prevented And finally the fourth case is of 
interest because the infection had originated 
from an intra uterine radium treatment later 
followed by operation with the re ult men 
tioned 

It may naturally be asl ed if anv of these 
deaths might not have been avoided As far 
as the cases with pulmonary embolism arc 
concerned such an expectation is unfortu 
nately not yet justified As regards infection 
an operative infection may be so far avoided 
that it cannot exercise any great influence on 


the result On the contrary it is not possible 
to avoid an infection that arises from a tumor 
already infected or gangrenous and operation 
has to be done as a last resort It must also 
be remembered that a university clinic m 
Sweden must receive cases which have been 
turned away from other clinics Should we 
in such cases consider our statistics first or 
should wc bear in mind the welfare of our 
patient? 

As to the other causes of death two at least 
could have been avoided the injury to the 
bladder which occurred m one of the earlier 
cases and the aspiration of vomitus In the 
latter instance the patient vomited while 
alone and aspirated the contents It should 
also be acknowledged that however careful 
wc arc or consider ourselves to be and how 
ever much the results are being improved 
with age and experience the day will surely 
never come when the results in a senes of 
operations becomes such that improvement 
could not be made To balance the risks cor 
rectly before interference is skill, to say the 
least Es trrl dcr Mensch so long er sinbt 

In a number of cosea there have been other 
complications of consequence and yet the 
outcome has been favorable We would men 
tion thrombosis in 9 cases pulmonary em 
bolism in 4 parametritis or possible h cma 
toma in 5 and parotitis in '>, as well as 
lesions in the ureters m I will not dwell 
on these 

Other complications such as concurrent ad 
neval disease which have been diagnosed be 
fore operation arc of great importance Their 
nature is show n in I able V 

TABLE V 

O amnorparo anan tumor 4 

Malignant o\anan tumor 3 

Hjdrosalpin- 3 

Pjosalp n 8 

Tutercul si lo 

E tn utc me gravidit\ 2 

Tuba! ca cer i 

69 

The interesting point as far as treatment 
ib concerned is that in more than 39 cases 
the complication was not diagnosed before 
operation and in most of these cases perhaps 
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JO there were certainly ovarian tumors pres 
ent which were not discovered until operatioij 
This has no other influence on the operation 
than that the idnexa are also removed But 
the lack of knowledge as to the presence of 
adnexal disease mav influence the decision 
of the surgeon as to the method of treatment 
to use — whether operation or the \ ra> 
Among other peculiarities m the cases of 
mjoma operated upon 2 will mention only 
that m the last series of jeo cases of m>oma 
m>oma o! the cervix appeared ^ times a 
retroperitoneal mjoma 9 times and a de 
generated c\ St iq times 
I will not enter at this time into the ques 
tion of pregnancj in the presence of a 
mjoma as these cases m many respects and 
especiallj from an obstetrical point of view 
should be treated eparitelj I take the 
libertv onlv 0/ contradicting the opinion that 
seems to prevail in certain publications in 
recent vears that a mjoma present in a 
pregnant woman should be removed for the 
reason that the growth mav possibly give rise 
to complications during parturition The 
motrow bnngcth counsel a mjoma without 
ati) svmptoms neither need nor should be 
operated upon during pregnanev 
There is still another matter oi importance 
which I wish to mention Uhat mil the re 
suit be if in removing a mvoma bath the 
ovaries are removed or one or both ire left’ 
The question has been much debated and 
has had manj dilTercnt tnswers It surelj 
doe^ not seem just to remove the ovaries un 
necessarilj m a joung woman who is manv 
jears from the natural menopause \gain 
in another who has reached this penod or is 
near it the risks seem less if the removal 01 
the glands from technical or other reasons 
be adv antageous hat are the real facts m 
the case’ 

I regret that I did not earlier pa\ the atten 
tion to this question that it no doubt de erves 
I am not .able therefore to make an exact 
statement except in reference to the last 300 
cases Of these ^00 cises m 77 both ovanes 
w ere remov td and I ha\ c de mite information 
regarding them It is remarkable to note 
that m 64 of these cases 84 4 per cent there 
was no trouble and 4 patients were less than 


40 jears of age The 13 patients who had 
trouble that might be connected with the 
castration were all between 40 and 52 vears 
of age On the other hand I hav e reports on 
64 patients operated upon in whom one or 
both ovaries had been left and m whom there 
was no Tcabon to expect endocrine disturb 
ances Of these 9—14 per cent— -had sjmp 
toms of menopause The ages m this group 
ranged from 31 to 43 j ears 

From these experiences it seems to me that 
two facts might be mentioned First it is 
not easj to judge whether the sjmptoms 
realU depend upon something el e— a neu 
rosis a suggestion or whatever It maj be— to 
which the operation has giv en rise or whether 
they might be the result of the removal of the 
uteru for whj should such sjmptoms be oh 
erved m patients whose ovanes have been 
left’ Second in a large number of patients 
the ovaries have been removed and no such 
svmptoms have appeared and manj times 
the patients are le^s than 40 jears of age I 
hav e therefore m the course of lime come to 
the conclusion ihat the 01 arms are not to be 
removed even in patients more than 40 jears 
of age if menstruation still persists at the Hire 
of operation On the other hand there need 
be no scruples again t the removal of th 
oxancs il the idnexa show such chaHoe that 
the chances of the patient would be improved 
bj ovanotomv 

I have touched in this paper onij h htiv 
upon a question which i-v still of such grave 
importance that it dtrerve thorough tudv 
that 1 the question of the tel itiv e indications 
for treatment b\ operation and b> \ raj 
The rea^^on for this 1 that I have not jet had 
sufficient experience m this direction I be 
lieve that one 0Ue,ht to wait until he ha a 
large cries of cases in which the \ rajs have 
been used and that such patients should be 
watched for manv years belore i difinite 
statement 1 made as to which method of 
treatment 1 indicated— operativ e or radio 
logical — in a given case I shall restrict mj 
self to the statement that I have tried the 
intra uterine application of radium to mvoma 
in loj ca cs but I have abandoned its u c 
entirelj In the cases 0 treated a diminuti^ 
in the size of the tumor was noted m 00 
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cases a fa\orible influence on ha-morrhage 
in 87 ca'ics but in 15 cases infection set in 
For some reason or other 12 patients had to 
be operated upon later and 3 patients who 
i\ere free from cancer before treatment were 
found to ha^e it later In late \ears I ha\c 
cautiously and feelingly used the X ray treat 
ment but the number is only 51 so far The 
result of such treatment has been that im 
mediately or after renewed treatment hamor 
rhage has ceased in 70 — 6 per cent — and that 
in 9 8 per cent operation has later h id to be 
done \\ c should bear in mind m this ton 
nection the possibi!it\ of malionanc\ or other 


degeneration being o\erlookcd through faulty 
diagnosis 

lime wall show to what extent 'S. ray treat 
ment is adapted to gi\e the patient the same 
secunU as the operatue treatment without 
subjecting her to the added nsks Should 
this be possible N. ra\ treatment without any 
hesitation ma\ replace the operatnc treat 
ment should it not be possible I believe that 
an operation which removes the diseased part 
and Icav c the healthy is more to be desired 
than a method of treatment which by way 
of the ovaries influences the production of 
h tmorrhaoCs but leav e the tumor 
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UPPURATION within the chest would 
seem to be a comparativelv ^mpk 
matter to discuss and yet the uncer 
tainty regarding certain phases andthetechni 
cal difficulties involved m manv of the pro 
cedures make it complex As I have no new 
methods to offer and the recent literature is so 
full of productiv e w ork I am forced to present 
to vou the opinions of one who does ^cncral 
surgery with perhaps more than the average 
experience m chest surgery Speaking as one 
surgeon to another we can exchange ideas 
regarding our own methods taken as they 
usually are from the more highly specialized 
studies of those engaged in a particular prob 
lem 

The great groups are empyema lung ab 
scess bronchiectasis and mediastinitis We 
must omit any prelirmnary discussion regard 
ing the anatomy or the physiology of rtspira 
tion however tempting the latter may seem 
Every surgeon who undertakes chest surgerv 
should be familiar with the studies of Graham 
and the earlier writings of Garre Sauerbruth 
Willv Meyer Lilienlhal Hedblom to mention 
only a few which stand foremost in mv mind 
“Ihe section on pulmonary suppuration in the 
monograph of Garre and Quincke published m 
19^^ can be the starting point and upon this 
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base little by little one can build a knowledge 
of the shuts and changes which have had to 
occur belorc chest surgery attained its present 
<;ound position 

Lmpvema is the most important suppura 
tion in the chest in the experience of most 
surgeons As seen in ordinary civil practice it 
Is practicalK alw ays the result of a pneumonia 
At this time we will not discuss whether it 
results from lymphatic or contact infection of 
the small serous effusion present m nearly all 
cases or whether it is due to the rupture of 
small abscesses on the peripherv of the lung 

There are three matters of paramount im 
portance The first is to recognize the proba 
bilitv of empyema in every case of pneumonia 
th It docs not get w ell promptly Delay ed res 
olution is often another name for empyema 
Prompt dngno is is essential to low mortality 
and freedom from the chronic cavity The 
second point is the need to distinguish betw een 
the svnpneumonic and mctapneumonic effu 
Sion Operition should be delay ed if possible 
until the pneumom i has resolv ed There are 
statistics showing that the mortality ap 
pro ithes 50 per cent in a group of cases oper 
ated on dunng the first week after onset of 
the pneumonia whereas it was 10 per cent 
between the fifth and eighth week Thclatter 

riipf E D teti<4r97 




MULLER SUPPUR/VTIVE DISEASES OP THE CHEST 


195 


then the \\ork of Cutler and his 'is'^oaatcs 
ha\ e prett> \\ ell cstabhshed the fact that mobt 
lung absces es after tonsillectomy result from 
septic emboh just as do those after operations 
on other parts of the body Smith ho\\e\cr 
believes that his evpenments prove the oppo 
site and that a^^piration is the potent factor 
We must not exaggerate the frequcnc> of 
abscess after tonsillectom} because an opera 
tor may do thousands of tonsil excisions before 
he has one abscess of the lung as a complica 
tion Weil (19 makes the interesting sug 
gestion that when the patient never seems to 
convaleice has fever constant cough and 
chest pain then aspiration may be the cau e 
whereas when normal rccoverv has occurrul 
and suddenly about 10 dajs later the chest 
s>mptoms develop embolus is the factor 

The diagnosis of lung absce«s is not particu 
lari} difficult if we pa> stnet attention to the 
historj and character of the sputum in the 
ca'se of a patient with cough fever and chest 
pam Mhen su'^piaous we can get clear cut 
evidence from the roentgenogram* if these arc 
well taken because the casual roentgenologist 
rarelj gets good picture* of the chest \cc 
dhng should nev er be used as a diagnostic aid 
because of the danger of produang p>othorax 
The obscure cases are those small collections 
about the hilus and the interlobar collections 
which ma> be called loculated emp>emata by 
some or abscess by others If an expert bron 
choscopist IS available an additional aid to 
diagnosis is furnished ISor need we be con 
cerned as to the existence of abscess or 
gangrene IMost of the abscesses multilocular 
as they are hav e areas of gangrene m the walls 
and the massive gangrenes result from large 
infarction with death of the lung parenchjma 
before cavitation occurs Ihe sjmptoms of 
massive gangrene are so acute that there is 
hardly time for treatment before death oc 
curs Bronchiectasis is associated with mo*t 
chrome abscesses but onl> becomes an entitj 
when wide'ipread throughout one or both 
lungs 

Ihe treatment of lung ab*cess reqmre* per 
feet localization a mcety of judgment and 
careful technique Ihc intermst roentgen 
ologist surgeon and if possible the broncho* 
copist should work tOj^ether for the best 


interest of the patient Ihc roentgenologist 
dcterimnc* bj the plain film and after lipiodol 
injections the exact location of the cavity 
whether or not it drains and the extent of 
bronchiectasis The broiichoscopist inspects 
the bronchial tree particularly for foreign bod> 
or tumor note* the condition of the mucosa 
and whether pus is flowang from the lobes He 
injects the lipiodol to outhne the cavatics and 
to diagnose the bronchiectasis he also decides 
particular!} in the case of lower lobe and hilus 
collections as to whether or not he can improve 
or pKissibl} cure the patient by frequent bron 
chobcopic ispirations The intermst endeavor* 
to improve the general conditionof thepatient 
advises diets of high caloric value admimster* 
arsphcnamiue for the fetor or gives creosote 
arrange* for blood transfusions in the very 
anamic and tries particularly by postural 
methods to effect drainage of the cavity 
\\ e arc all agreed that the desirable thing 
for the patient is to have the abscess dram into 
the bronchus It is most unwase to operate 
dunng the more acute phases of the disease 
when the area of pneumonitis is extensive and 
the bronchioles are filled with pus For both 
reasons non operative methods always should 
be given a fair and extended trial but the 
method should be thorough and persistent 
Perhaps 30 per cent will get well and stay 
well under rest postural drainage and bron 
choscopic aspiration With Graham (1926) I 
am somewhat skeptical of the xalue of bron 
choscopic aspiration alone but Jackson and 
Tucker have had some very interesting cures 
in our hospital Such treatment presupposes 
the probabihty of drainage and the "V ray 
and bronchoscopic examination deternunes 
this point If drainage is not accomplished if 
the abscess is well up in the upper lobe or at 
the penpher} then operation should be per 
formed as soon as the patient s general condi 
tion has been improved Sharp locahzation in 
the X ray picture show s the subsidence of the 
pneumomtis Ev en if dramageisaccomphshed, 
the persistence of the cavity is an indication 
for operation Furthermore I am of the opin 
ion that with any degree of bronchiectasis 
external drainage of the cavat} is advisable 
I do not mean bronchiectasis of the lung but 
broncluectasis of the lobe Do not delay too 
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tlien the \\ork of Cutler nud his 'issoaates 
ha^ e pretty ^ ell established the fact that most 
lung absce^ises after tonsillcctom> result from 
septic emboli just as do those after operations 
on other parts of the bod\ Smith ho\\c\er 
beliea es that his experiments proa e the oppo 
site and that aspiration is the potent factor 
We must not exaggerate the frequencj of 
abscess after tonsillectomj because an opera 
tor max do thousands of tonsil excisions before 
he has one abscess of the lung as a comphea 
tion Weil (1925) makes the interesting sug 
gestion that xxhen the patient nexcr seems to 
conxalesce has fever constant cough and 
chest pain then aspiration maj be the cause 
uhereas xxhen normal recover) has occurred 
and suddenl) about 10 da) s later the chest 
S)mptoms develop embolus is the factor 

Ihe diagnosis of lung abscess is not particu 
lari) difficult if xxe pa) stnet attention to the 
history and character of the sputum m the 
case of a patient xxith cough fever and chest 
pain ^\hen suspicious xxc can get clear cut 
evidence from the roentgenograms if these are 
well taken because the casual roentgenologist 
rarel) gets good pictures of the chest Nee 
dling should nex er be used as a diagnostic aid 
because of the danger of producing p)othorax 
The obscure cases are those small collections 
about the hilus and the interlobar collections 
xxhich ma) be called loculatcd emp>emata by 
some or abscess b) others If an expert bron 
choscopist IS axailable an additional aid to 
diagnosis is furnished Nor need xxe be con 
ctrned as to the existence of abscess or 
gangrene iVIost of the abscesses multilocular 
as the) are hav e areas of gangrene in the xxalls 
and the massive gangrenes result from large 
infarction xxath death of the lung parench)ma 
before cavitation occurs The s)mptoms of 
massive gangrene are so acute that there is 
hardi) time for treatment before death oc 
curs Bronchiectasis is assoaated xxith most 
chrome abscesses but only becomes an entity 
xxhen widespread throughout one or both 
lungs 

Ihe treatment of lung abscess requires per 
feet localization, a nicety of judgment and 
careful technique The internist roentgen 
ologist surgeon and if possible the bronchos 
copist should xxork together for the best 


interest of the patient The roentgenologist 
determines b) the plain film and after lipiodol 
injections the exact location of the caxit) 
xxhether or not it drains and the extent of 
bronchiectasis J he bronchoscopist inspects 
the bronchial trccparticulail) for foreign bodv 
or tumor notes the condition of the mucosa 
and whether pus is floxxang from the lobes He 
injects the lipiodol to outline the cavities and 
to diagnose the bronchiectasis he also decides 
particulirl) in the case of loxxer lobe and hilus 
collections as to w hether or not he can improv e 
or possibl) cure the patient b) frequent bron 
choscopic ispirations 1 he internist endeav ors 
to improve the general conditionof the patient 
adx iscs diets of high caloric v alue administers 
arsphenamme for the fetor or gives creosote 
arnnges for blood transfusions m the ver) 
anamic and tries particularly b) postural 
methods to effect drainage of the cavity 
We arc all agreed that the desirable thing 
for the patient is to hav e the abscess dram into 
the bronchus It is most unwase to operate 
during the more acute phases of the disease 
when the area of pneumonitis is extcnsiv e and 
the bronchioles arc filled with pus For both 
reasons non operative methods always should 
be given a fair and extended trial but the 
method should be thorough and persistent 
Perhaps 30 per cent wall get well and stay 
well under rest postural drainage and bron 
choscopic aspiration With Graham (1926) I 
am somewhat skeptical of the value of bron 
choscopic aspiration alone but Jackson and 
Tucker have had some very interesting cures 
in our hospital Such treatment presupposes 
the probabiht) of drainage and the X ray 
and bronchoscopic examination determines 
this point If drainage is not accomplished if 
the abscess is xx ell up in the upper lobe or at 
the penpher) then operation should be per 
formed as soon as the patient s general condi 
tioii has been improx ed Sharp localization in 
the "V ra) picture shows the subsidence of the 
pneumonitis Ex en if drainageisaccomphshed 
the persistence of the cavity is an indication 
for operation Furthermore I am of the opin 
ion that with an) degree of bronchiectasis 
external drainage of the cavit) is advisable 
I do not mean bronchiectasis of the lung but 
bronchiectasis of the lobe Do not dela) too 



MULLER SUPPURiVTRT: DISEASES OF THE CHEST 


195 


then the \\ork of Cutler and his asioantcs 
ha\e pretty ^^eU established the fact that most 
lung absces'^es after tonsilIectom> result from 
septic emboli just as do those after operations 
on other parts of the bod} Smith hone\cr 
bclieies that lus evpenments pro\e the oppo 
'ite and that aspiration is the potent factor 
We must not e\aggerate the frequenej of 
abscesS after tonsillectoni} because an opera 
tor may do thousands of tonsil excisions before 
he has one abscess of the lung as a compile i 
tion \\eil (192^) makes the interesting sug 
gestion that nhen the patient ne\ er stems to 
coiixalesce has fc\er constant cough and 
chest pain then aspiration ma} be the cause 
nhereas nhen normal recoxer} has occurred 
and suddenly about 10 da}s later the chest 
sjmptoms dexelop embolus is the factor 

The diagnosis of lung abscess is not particu 
lady difficult if xxe paj strict attention to the 
historj and character of the <jputum in the 
case of a patient x\ith cough fexer and chest 
pam ^\hen suspicious x\e can get clear cut 
exadence from the roentgenograms if these arc 
NX ell taken because the casual roentgenologist 
rarel} gets good pictures of the chest Nee 
dling should nexer be used as a diagnostic aid 
because of the danger of producing pvothorax 
The obscure cases are those small collections 
about the hilus and the interlobar collections 
which ma} be called loculated emp}emata b} 
some or abscess by others If an expert bron 
choscopist is axailablc an additional aid to 
diagnosis is furnished Nor need xve be con 
cerned as to the existence of abscess or 
gangrene Most of the abscesses multilocular 
as they are have areas of gangrene in the walls 
and the massixe gangrenes result from large 
infarction xxath death of the lung parench> ma 
before cavitation occurs The s}niptoms of 
massive gangrene are so acute that there is 
hardly time for treatment before death oc 
curs Bronchiectasis is associated xxath most 
chronic abscesses but only becomes an entity 
xxhen widespread throughout one or both 
lungs 

Ihe treatment of lung abscess requires per 
feet localization a mcety of judgment and 
careful techmque The intermst locntgcn 
ologist surgeon and if p0is>ible the bronchos 
copist should work together for the best 


interest of the p itient The roentgenologist 
determines by the plain film and after lipiodol 
injections the exact location of the cavity 
whether or not it drains and the extent of 
bronchiectasis 1 he bronchoscopist inspects 
the bronchial tree particularly for foreign bod} 
or tumor notes the condition of the mucosa 
and whether pus is flowing from the lobes He 
injects the hpiodol to outline the cavities and 
to diagnose the bronchiectasis he also decides 
p irticularly in the case of low er lobe and hilus 
collections as to w hether or not he can improve 
or possibl} cure the patient by frequent bron 
choscopic aspirations 1 he internist endeax ors 
to imjiroxc the general conditionof the patient 
adxists diets of high caloric value admimsters 
arsphenanune for the fetor or gives creosote 
arnnges for blood transfusions in the very 
anamjc and tries particularly b} postural 
methods to effect drainage of the cavity 
\\ c are all agreed that the desirable thing 
for the patient is to hax c the abscess dram into 
the bronchus It is most unwise to operate 
duniig the more acute phases of the disease 
when the area of pneumonitis is extensive and 
the bronchioles are filled with pus For both 
reasons non operative methods always should 
be given a fair and extended trial but the 
method should be thorough and persistent 
Perhaps 30 per cent will get well and stay 
well under rest postural drainage and bron 
choscopic aspiration With Graham (1926) I 
am somewhat skeptical of the value of bron 
choscopic aspiration alone but Jackson and 
Tucker have had some very interesting cures 
in our hospital Such treatment presupposes 
the probability of drainage and the X ray 
and bronchoscopic exanunation determines 
this point If drainage is not accomphshed if 
the abscess is well up in the upper lobe or at 
the penpher} then operation should be per 
formed as soon as the patient s general condi 
tion has been improved Sharp localization in 
the "V ray picture shoxxs the subsidence of the 
pncumomtis Even if dramageis accomplished 
the persistence of the cavity is an inffication 
for operation Furthermore I am of the opm 
ion that with an} degree of bronchiectasis 
external drainage of the caxity is advisable 
I do not mean bronchiectasis of the lun^ but 
bronchiectasis of the lobe Do not delay too 
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long inddomt kt \ourp'iticnl get u\i> from 
tri Umtnt iinlil cure is tlkctc I 

\\ lull opcrilion 1 limllj dtudttlin min\ 
intcrc ting technical points, open up for <lis 
cu ion Insiniiik \h c« ss I have loumi it best 
to re ect 1 portion of one or two nb oxer the 
arc i of abs,eess wathout opening the pleura 
‘“omc gauze saturated with mercurochrome 
solution 1 then packed against the paneial 
pleura ind the skin flap temporanK closed 
Four or ti\ e d i\ s later the w ound is re opened 
ind It will be found that the lung is sufiieicntU 
adherent in prieticilh e\er\ e ise so that the 
caxil) e in be entered with the cautcrx I he 
opening should be Urge ind the ci\it\ care 
fully dr lined and cleaned with the suction 
aspirator It u is small I use onH a large sott 
rubber tube but if large ome mercurochrome 
g luze IS hghtU packed in for two davs All ol 
these proeedurcs should be done tnctK umlcr 
local an isthe 1 1 ''liortK the emtv should be 
in pected for additional pockets and these and 
bronehiectatic openings can be opened up or 
treated with i small ciulerx point This is 
the rea on for making the external opening 
sufficiently Urge I alwavs keep the <lrainage 
lube in place for many months particularly li 
there IS bronchiect ISIS otherwise tlare up 
will occur requiring re opening of the ina ion 
In ome ea es a limited thoracoplasty may be 
ncccss ir\ I do not belicye that phrenic n<r\c 
section or crushing is worth while No mention 
w is made of artiheial pneumothorax beciusc 
I do not think it is a wise procedure The e\ 
po ure of the absccss is easy enough if it is 
perfecih locilized except in the ca c of the 
upper and middle lobes high up and posterior 
But the scapula can b< winged by dixading 
the rhomboid mu cle or the lower part of the 
scapul i can be re ected In one female patient 
I was obliged to work well under the breast to 
expose a high anterior collection I hax e en 
tirch gi\cn up the ohlcr method of sutunng 
the lung to the parietal pleura 

Bronehiecta is is the third suppuration in 
the che t U ualK some parenchymal inflam 
mation such as an influenzal bronchopneu 
moma induces a fibre is and this twists and 
ob tracts the bronchi cau ing their dilation 
A\hen the e dilated bronchi become the eat 
of a suppuratue bronchitis purulent sputum 


results which may be Might periodic or con 
tinuou and e\cc sixcly offensne Uemut 
always remember the po ibility of a \cgetil 
or other foreign body is an etiological factor 
In some ciscs an infarction from niildh septic 
emboli may produce a suppuratn c pneumoni 
tis with inxasion of the walls of the bronchial 
tubes and as Singer puls it a sort of carbuncu 
hr ulceration occurs These small pockets then 
appear to the roentgenologist as bronehiecta 
tic areas Areas may be masked by shadows 
of the heart or diaphragm the fibrosis may be 
confusing or the pleura thick thus making \ 
n> diagnosis diflicult The injection of lipio 
dol has made such cases more apparent and 
has greatly enhanced our ability to dngno c 
bronehiecta is and determine Us extent in a 
lobe a lung or both lungs 
Surgical treatment of bronchiectasis has not 
yet attained a perfectly secure basis It is 
conceded that the disease must be unilateral 
Pmumothorax is not satisfactory intratho 
racic lobectomy is too hazardous Graham 
(iqz^) has ofTcred a great improxement in hi 
operation of cautery excision A flap of the 
chest wall is turned up and 3 or 4 ribs remoy eel 
for distances of about 4 inches The exposed 
ends of the ribs are packed with bone wax to 
minimize the danger of osteomyelitis and the 
adjacent intercostal ner\ es injected \Mth alco 
hoi to destroy sensation in the wound The 
pleura is then opened with a small inasion 
and if hrm adhesions are not present the cut 
is closed and the wound packed for a few 
days Either at the first or second stage a 
large soldering iron heated to a red heat 1 
pushed into the lung and the suppuratin" 
bronehiectatic area cauterized It is essential 
to so cautenze as to obtain multiple drainage 
opemnoS b\ exposing a large cross section of 
the bronchial tree In about 3 weeks cauten 
zation is repeated Ilxmorrhage is controlled 
b\ packing and this is efficient because the 
blood pressure m the pulmonary artery i 
usually only about o to 25 millimeters of 
mercury Graham suggests that if ligation of 
a branch of the pulmonary artery to a lobe in 
the human being should proxe to be as easy 
and simple an operation as Sauerbruch claim 
It to be then the danocr of hemorrhage could 
practically be ehminated m the operation of 
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c-iuterj pncumectom> bj first performing, a 
ligation of the corre'^iiondmg branch of the 
pulmonar> artcr\ If ligation of the corrt 
spending pulmonary \ein should ilso be per 
formed then the danger of cerebral embolism 
\\ould also be excluded 

Following the lead of Friedrich Sauerbruch 
and others Hedblom (1923) has ad\ocatccl a 
graded extrapleural thoracoplast> for diffuse 
umhtcral bronchiectasis The whole lengths 
of the lower ribs usually from the third to the 
eleventh inclusive are resected in multiple 
stages the number of stages depending on the 
condition of the patient While the disea ed 
bronchi are not eradicated bv the operation 
it has proved effective to the extent of mark 
edl) relievang cough and sputum in all cases 
approximating a cure in manj This opera 
tion IS the on\> hope for patients in whom the 
disease involves more than one lobe of the 
lung When the bronchiectasis involves the 
lower or perhaps the upper lobe alone it 
seemed feasible to amputate that lobt but in 
the hands of the average surgeon this opera 
tion has had a mortaht) approaching 100 per 
cent Recentlj Whittemore (19 7)hasadvo 
cated dehver> of the affected lobe outside the 
pleural cavit> with anchorage b> suture In 
atout 10 da>s the lobe becomes ntcrotic 
sloughs off and leaves a clean granulating 
stump deep in the pleural cavit> with a 
bronchial fistula in it The operation is simi 
lar to that proposed bj Lockwood (1922) for 
abscess 

We must choose between these operations 
depending on the pathologj In diffuse um 
lateral bronchiectasis without abscess graded 
thoracoplasty seems obligatory In lobar bron 
chiectasis and this is usually complicated by 
abscess extrathoracic excision of the lobe 
may be considered if there arc no adhesions 
In the presence of adhesions and multiple 
abscesses the cautery method of Graham 
seems best The objections to thoracoplasty as 
leavang infected bronchial tissue are met by 
the statement that secondary cautery opera 
tion IS feasible Hxmorrhage following ciu 
tenzation is to be feared but usually is eon 
trollable vvitb gauze packing The occurrence 
of cerebral embolus is not confined to the 
cautery operation I have lost two patients 


after simple dr linage from this cause when 
recovery from the abscess had practically 
rcsultcil 

Suppurative mcdiibtimtis is the last of the 
group under consideration which I will dis 
cuss Ihe sources of mediastinal suppuration 
may be traced to the adjacent bones the 
lymph nodes as an extension from the neck 
especially after operations in the lower part 
winch are followed by suppuration or as part 
of the suppuration of streptococcic empyema 
I have had deaths from this cause after 
an opcrition for intrathoracic goiter after 
asophagotomv and after block dissection of 
the neck for cancer The symptoms are 
grouped under the head of pain sepsis and 
pressure on structures in the mediastinum 
\\ hen recognized the abscess should be opened 
ind driined This is easy of performance in 
the case of the anterior mediastinum but in 
the case of posterior mediastimtis one must 
choose between cervacal mediastinotomy and 
the <lorsa) approach preferably by the method 
of Heidenhain 1 he latter certainly gives bet 
ter drainage but is harder to perform 

Even from this rapid review onecanbecome 
enthusiastic aboutthoracicsurgery Theprob 
Icms seem more complicated than those met 
in the abdomen but this only makes the sub 
jeet more fascinating Rather recently a new 
field IS opening bv reason of the development 
of a method of thoracoplasty for the cure of 
certain cases of pulmonary tuberculosis but 
the treatment of tumors of the lung still aw ait 
solution It will not be long before the surgery 
of the thorax attains the same sound position 
that is occupied by the surgery of the abdomen 
and cranial cavaty and this wall lead to greater 
refinement m technique lower mortality and 
better end results 

DISCUSSION 

Dr C A Hedblom Chicago Dr Muller s pres 
entation seems to me remarkabl> comprehensive 
concise and detailed considering that his theme em 
braces the major portion of the whole field of thoracic 
surger> Uilh most of Dr Muller s postulates I am 
in entire accord To one or two of them I should like 
to add what emphasis I ma> To some particulars 
ta which I disagree I shall devote most of the limited 
time at m> disposal 

In his discussion on empjema Dr Muller ver> 
properly emphasizes the importance of early diag 
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nosi and p ompt drama;,c the a oidancc of p cu 
mothorax in the pneum me stage andi d id ahza 
lion in the choice of technical p occdu c I sh uld 
like to tre s the \alue of the soc llcl do cl 

meth d of treatment of empxcma It represt t 

the pr ctical application of the o e mp rta t n 
p inc { Ic of treatm nt de eloped d ini, the 1 1 1 o 
deca Its n mel\ the a oi la t of tl e p n pniu 
m th rax me dent t the time hono ed ib res tio 
and drainage in an\ palu t Uh a 1 re ji at > 
c pacitx from an\ cans \ 1 r spi atorv cap cit\ 
obtains in the presence of a pneumo u p rticul Iv 
of the h emoU tic strcptoc ecu t { c befo e th lu 
has become adherent in the i fant an! th ai,cd 
irre pecliv of the lung i f ction animth cut 
I tope ati e pnei monia \ uh emp\cm The a h 
ithd a al of infected flu d c en nth so o] urul t 

stage b> th do d mcthol folio cl 1\ I Cj tic 

sol tl n 1 rigation rchexes mccha cal emla 
ment to resp at nf om th fluid r t)re them di 
ast num and the lung to the r n rmal lati n h j 
and so improves respiration less ns toxic abs rpt 
and b\ the use of the ant septic flu d cti d om 
bats the infcctio 

Th fii la til p i cipl i tf I I t f t\ 

p\ ii ts to t pl\ tie Cl t\ of pi id t p I 
empts lit! I e I tilth enp\ t\ olhi 

died 1 he closed metho 1 propc 1 > ca icdoutiiltiJI 
thi requircmc t b tte than an\ other m th d i 
p rfcctlv ca icd out a t ill be if the pat e t t 
left at home to the ci e of the f m 1\ t enti l\ 
un ati factor) e cept to tide o a cn s W th 

hosp tal care \ th trained atte d ts the cl sed 
ni thod 1 n t onh safest and m st e/T cu\e 1 ut al o 
CO stitutes the de I t atm nt of emp ma 

In his di cus ton of pulm nar absc s Dr Nlul 
Icr touched on several coot over i I po nts With r 
g r I to the etiology of post t ns !lectom> absces h 
ma lethestatement that most surge scon iderth m 
embolic in ongi I am under th impre on that 
mo t urg ons { c lallv interested n thi con lit on 
believe most of them to be of the inhalat n tvpe 
I he p otag nists of the embolic the > ba e their 
c ntenti ncliicllv on their fa lure to obla pUmo 
nar) abscess i do foil m inst Uat onofinf ettd 
mate lal to th trach a Othc worker among 
them bmith Cro e anljoanmde wo km th m 
t the Rcsea ch and Educ t nal Hosp tal of the 
I nivers tv of III nois ha e obtained ab ces e n a 
1 rge number of do and other animal b\ inje t g 
infected mater 1 nto the trachc'e 1 he pra tical 
impo tance of tin di cussion i that a long a th 
weight of e idence indicates that a la e propo tion 
of po t tons llectom) pulmona > abscess and post 


operative abscesses are due to inhalation infection 
c er> possible precaution against such operatue 
inhalation infection is obi ator> 

L p dol contrast me lia roentgenograph) i 
in of con idcrable value in the diagnos of at>'pical 
ca e of p Imona > abscess part cularly such as 
p oducc a shado diflicult to differentiate froin a 
pleurtis The lipioclol fail to enter the terminal 
b onchi in the p eumonic portion of the lung jur 
rou d g an ab ce s Seconda > abscesses imper 
fcctl d ained mav al o be demonstrated bv inject 
m the il th o gh the b onchus dra mg into the 
tho acotom) incis on Secondary bronchiectasis 
m V be demonst ated by similar mean 

Ih choice of treatment of pulmonary abscess it 
se ms t n e r sts on three ente la ( ) the chuical 
I g c f th case { ) the local on of the abscess 
a I ( t) the p th logical anatomy of the abscess If 
th pati nt I progressi el) improvi g e pecfant 
treat e t and postural drainage is indicated in^ef 
mt Iv If the symptoms are marked and at a stand 
St II m re acti e treatment is de irable after at 
m >st 8 or to w eeks If the prog ess is steadily dow n 

V rf active treatment — particularly drainage^Uia) 
av the patient s life Som of the very best resiJts 
inmyc per ence have been early in acute cases of this 
tv| \ccording to mv obser ation the proportion 
of cases that get cU spontaneously is much nearer 

o than 30 p r cent The safest and most logical 
treatment facent alhilusabscessandperhapsptieu 
motho ax is postural drainage and bronchoscopic h 

V ge The onh ational treatment of a la ge pe 
if he al absccs dra ing imperfectly tb ough a long 

rroi $( us into a bronchus ts thoracotomy dram 
a 

( hro c absec ses may require cautery treattqent 
to heal broach al I tuljc and tho acoplasty to ob 
It rate stilTcned cavities Cautery e tirpationis ec 
e arv for tie honeycomb type of abscess Cases 
f m duple abscess 1 vol ing a 1 hole lung arc usually 
b \ond urg al elief 

Liptodol contrast media roentgenography 1 to the 
dngn of bronchiectasis what the b smuth meal 
o enema t the diag osis of gastr intestinal 
le o sod um lod de to those of kid ey peUi 
film) arv compression 6y pneumocAorax pftren c 
er c section and thoracoplasty foil vi g ea.rly 
aicurat diagno 1 I feel sure ill greatly improve 
ou re ults 1 ts treatment One csult of comptes 
Sion ff nlamc tal importance t the treatment of 
b nchiectass and ne not sufTc ently well recog 
n il i a pulmonary fib osis hich is largeh re 
sponsible fo the fa orable results obt ned from 
th acopt sty 
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THE RELAIIONSHIP 01 CARCINOMA AND CUIOUS 
C V&IRIC ULCER 

B\\\ J MFRII SCOITMl) I \CS I cmsrir 
r m tl n P tm t f S g J f th S h 1 f \1 I L l> f T h t 


W HEN Cru\eilhicr first distinguished 
gastric ulcer from carcinoma he 
mentioned their occasional coexist 
ence m the same stomach For 50 jears tht\ 
^\erc thought to haxc little or no connection 
mth each other Then Zenker made the sug 
gestion that gastric carcinoma might arise 
regularly from a preceding ulcer and in iSh? 
his pupil Hauser (47) published a cartful 
pathological report illustrating this method 
of dcNclopment Just before the publication 
of this stud) of postmortem specimens how 
ever had begun the brilliant ad\ances in 
gastric surger) which were soon to Mlalizc the 
question of a relationship between carcinomi 
and chronic gastric ulcer Billrotli reported 
the first successful resection of the pvlorus for 
carcinoma and Woelflcr introduced gastro 
enterostom) in the same vear ibSi Ond 
uall) surgeons learned that a number of cases 
following gastro entcrostomj for an indurated 
gastric ulcer died later of carcinoma of the 
stomach (Rodman 70 and Ma>o 59) Fur 
thermore in specimens of resected stomachs 
on microscopic examination carcinoma was 
found m man> cases where the histoiw and 
operatne findings had led the surgeon to 
make the diagnosis of benign chronic ulcer 
This frequent association of the clinical s\n 
drome or the gross picture of chronic gastric 
ulcer with histological cincer stimulated 
se\eral surgeons and some pathologists to 
urge the frequenc) of carcinoma c\ ulcere 
This idea w as for a time rccen ed faa orabl> 
It is true that a L>ons group headed b> Tn 
pier and Duplant described a \anet\ of gastric 
carcinoma characterized b> e\tremel> slow 
growth chronic ulceration and clinical s>nip 
toms mimicking chronic gastric ulcer (bo and 
31) This t)pe they named ulcus rodens 
t,astrique lhe\ felt that the lesions showing 
both carcinoma and ulcer were ulcerated pn 
mar> cancers rather than the carcinomatous 
degeneration of a benign ulcer But the 
demonstration of a chrome gastric ulcer in 


the w ills of which carcinoma cells were found 
was frequenti) uKanced as adequate proof 
ot carcinoma cx ulcere And some went 
so f ir IS to assume that gastric cancer usuall) 
arose upon an ulcer basis 

Howtier In i critical pathological stud) 
of the bemgn and carcinomatous ulcers the 
following points were gradual!) established 
(i) Localized inliltrating carcinomata often 
become ulcerated (2) Such lesions Inxe the 
t>picil gross appearance of a chronic gistric 
ulcer (U In certain are is all of the malignant 
cells mav disappear (4) Usuall) when cancer 
cells arc lound m ulcers thc\ arc distributed 
in dilTcrcnt parts of the litter which is e\i 
dcncc in fa\or of pnmar) ulcerated cancer 
rather than a carcinoma de\ eloping in one 
pirt of a chrome ulcer (5) The scir tissue 
base of the clironic ulcer cntircl) replaces 
the muscle Ja)cr while the carcinoma cells 
in ulcer like lesions usuall) inhltratc between 
some prt erved musclc bundles (6) In order 
to demonstrate the probable development of 
carcinoma from an ulcer it is necessary to find 
such a scar tissue base not infiltrated with 
carcinoma (Stewart 7^ and Spilsbur) 74) 
Appl)ingsuch criteria for a pre existent ulcer 
to i stud) of the specimens showing carci 
noma Aschoff (4) and btrome) er (76) con 
eluded that there was cvadcnce of the mahg 
nant degeneration of chronic gastric ulcer 
onl) in i small percentage Dible in a ver) 
critical pathological stud) has rccentl) con 
lirmccl this opinion (26) From such investi 
gallons we ma) conclude tint carcinoma of 
the stomach does not usuall) arise from a 
preceding chronic ulcer If the application of 
these patholOoical studies stopped here the) 
would have served to criticall) readjust an 
unsupported hvpothesis But from them the 
apparentl) obvious corolhr) has been de 
duced b) sev cral that the danger of carcinoma 
need scarce!) be considered in the clinical dia^, 
nosis and treatment 01 chronic gastric ulcer 
This point of view was recenth expressed 
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for example b\ Morle> in the s>mposj 
um of the British Medicil \ssociation on car 
cinomt of the stomach (62) After quoting 
Dible s pathological studies he concludes 
event of such comparative rant} (the 
malignant degeneration of chronic gastric 
ulcer) should not influence us then undul> 
either in the diagnosis of gastnc carcinoma 
or in (he treatment of gastnc ulcer This 
same sense of secuntj is expressed e\ en more 
forccfulh bj the action of man> ph)Siciaiis 
in instituting a protracted dietarj treatment 
in cases that clinicall> appear to be chronic 
gastric ulcer 

There ha\ e grow n up then tvv o diamctncall> 
oppo ed points of view in regard to the re 
lationship of carcinoma to callous ulcer in the 
stomich Cabot and '\(he have recentl> 
summarized this protracted discus ion (15; 
The issue debated have been the occurrence 
and frequem.) of the development of gastnc 
carcinoma from gastnc ulcer This contro 
versv over the pathological mechamsm has 
tendeti to ob cure rather than to emphasize 
certain facts of fundamental clinical impor 
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tance In the treatment of everj case (lia<» 
nosed as chrome gasfnc ulcer the question 
that must first be answered is What danger 
IS there that this condition maj now or later 
be malignant^ 

Two patients who were in the Peter Bent 
Bngham Hospital at the same time illustrate 
the climcai importance of this problem Smu 
lar examples could as easilj be taken from the 
expcncncc of all phvsiaans and surgeons 
who follow up the end re ults on their ca^cs 
diagnosed as chronic gastnc ulcer 

Case i J M S PBTill Sarg \o 0006 
male aged 58 admitted October 3 lO 3 with 
the compla nt of vomiting The pre ent illness be 
gan 5 vears pre vousK v Uh ep g st ic dv tress after 
meal h ch had increased in sever t\ There i as 
elef bj food and soda and the d comfort was 
accentuate I b> I etary nd cretion T 0 rears 
pre iousl> per odic vomiting had begun occurring 
verv 3 or 4 recks at fi st but m the last > ear com ng 
about e rv o dar Iher mitus ncrer contained 
f esh or old blood For 9 rrecks he had been on a 
milk diet rrhich had relie ed the epg stric I t eas 
but h d not p e ent d the per ole romitmg 
\pp t te had been cxcelle t an 1 he h 1 had acute 
hunger on the milk diet He ha J had no tarr stool 
e cept on one occasion immed alclv after the tx 
tract on of all his rema mg teeth lie h d al 'S 
had a tendenej to const p tion rrhch had been 
greatl> accentuated in the last rear He had lo t 
onlj oto s pou cf e en vith the reduced diet s d 
vom ting and had c ntinued to vork thr ughout 
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3 Ca e \dcnocarcinoma m callous ukcr base 
ote inti tration of carcinoma acini betw cen mu cl 
bundles (X40) 


The past histor> 1 jrrele\ant I h>sical c'cammation 
demonstrated moderate loss of «cisht The heart 
dad a s>stolic murmur well transmitted The ab 
omen was scaphoid soft and contained no masses 
•tne ii\er was not enlarged 

eucocste 17000 hxmoglobin 90 per cent lir 
On account of the \omitjng gastnc 
err Nomitus showed an 

beiaidcn t ^ hjdrochlonc acid and a negative 

^dmination revealed a dilated atonic 
, smooth outline evervwhere eveept at the 

m, "here there was a concentric narrowing 
'"’dS the sphincter There was irregular and 
nlpfA in the stomach and nearh com 

fiKcf * ^dtcntion The interpretation was 
puKa le ion at the pvlorus which mav be 

either carcinoma or ulcer 

that j, ^■^.d^^dsus of opinion before operation was 
D\lonA a cicatrizing gastric ulcer with 

Drn^A though the possibihtv that it might 

rtiPA, ^ carcinoma could not be excluded Dr 
1 a November 4 states The picture 

to °de of benign pvlonc stenosis due 

FinoAi ulcer and I think that probablj a 

> P'loroplastj will be the best treatment 



1 1 4 Case 3 \ raj of the st mach \iche on !e er 
curvature 


\t operation November 3 10 3 fbv Dr Cheever 
ami Scott) before the Boston Surgical bocictv a sad 
die ulcer of the les cr curvature wa foun 1 It wa 
urrounded b\ exten ive induration which rcachc 1 
nearh to the pvloru (3 centimeter ) but lid not 
occlude thi onhcc The induration suggesic ! malig 
nanev and partial gastrectomv ('Billroth II) was 
pcrfornitil \I o a small nodule 3 millimeters m 
diameter on the anterior surface of the duodenum 
inches past the pvlorus was removed Frozen ections 
were made particular!) on account of this anomalous 
nodule on the duodenum The palhologi t reported 
on the frozen section that the gastric ulcer was 
benign but that the nodule from the luodenum 
was an adenocarcinoma However v hen the fixed 
sections were obtained the pathological report 
was revi cd The nodule of the duodenum wa an 
aberrant pancreatic nodule and the gastric ulcer 
showed definite carcinomatou infiltration m the 
base (Figs i and ) No metastase were found in 
the glands 

The patient had an uneventful convalescence and 
was di charged November iq 3 He had gamed 
o pound and was feeling perfecllv veil m June 
1923 Since then it has been impo sible to obtain 
anj information concerning him 

Case H E L I BBII Surg No 20170 
female aged65>ears admitted November 3 19 3 
on accountof epigastric distress anorexia andvomit 
mg For the past 30 vears she had had perioiic 
attacks of epigastric di tre s after meal reliev ed bv 
soda bv induced vomiting and sometimes b\ food 
No h®mateme is The attacks were more frequent 
in the last vear For the past 6 weeks anorexia 
and vomiting have been marked \ omitus contained 
food taken 4 to 48 hours previouslv The past hi 
torj IS iixelev ant 

Ihvsical examination showed no cachexia and 
onlj slight loss of weight The abdomen contained 
no masses but there was peristal 1 seen m the epi 
gastnum 

N. rav studies showed an atonic dilated stomach 
withvigorou irregular peristaltic waves The out 
line was smooth except m the antrum where the 
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The pati nts on\alecence is ui comp! cated 
ml she las tli charge 1 December 14 iq 3 On 
November 4 10 6 she \ as \mptomfrec an I 
gast o intestinal \ ra\ examination showe I no c i 
knee f recurrence In respon e to a letter m 
Ma ch 1027 she respon led that she had had no 
in iige tion a cf tbit she was ell and (ro g 

These two cases from their chnicil sfor} 
ind laparotomy findings suggt ted callov. 
fc-istnc ulcers, 11 hich had caused ptJoric oh 
itruction U operation one of the ligion 
eemed to the opentor to U benign (be other 
one was thought probtbly milionant but on 
frozen se tion a pathologicil report of beni n 
chronic ^astric ulcer was bis tn to the opentor 
m the latter case Fixed sections m both 
mstinces showed infiJtraDon of nranom-t m 
the scar tissue base Con equentiv on the 
bt is> of the pathological esidencc the e ca es 
are not to be chs ilicd as carcmouii n ulcere 
Thc\ probably are examples of a slow growin 
primary ctrrhou carcinoma of the stomach 
in which ulceration proceed almost cotx 
tensivch with the prolifcrati\e process It 
seems almost certain that the second ca e 
had some preceding condition other than car 
cinoma to produce ulcer Iik.c symptoms for 
o years as there was nothing found at oper 
ation out ule of the stomach to account for 
such symptoms Po sibly thi lesion was a 
chronic gastritis a« suggested by \ er c (Si) 
and Mathicu ( b) The e ca ts tould not 
e\tn be included in the ofoup studitd patho 
logically by Dible becau e m each asc. some 
phase either in the clinical picture the find 
mgs at operation or the gro s appearance of 
the lesion sugf^csted to the surgeon or the 
ptthologist the possibility of carcinoma The 
igiuhcant facts clinically ar that such ca e 
as the t quoted are frequent occurrence that 
they either bt^in upon or probably more 
often only mimic an indurated ulcer but 
that thee two conditions cannot be cer 
tainly difTcrenti ited by any hnown c/inicnl 
method On account of the ulcer like s\mp 
toms such carcinomata are u ually diagno ed 
as ulcer 

Such cases proving pathologically to be 
localized ulcerated infiltrating carcinoma but 
diagnoseil cliiucallv as ulcer are frequent 
Instances in which th re 1 histological e\i 
dcDCe of a pre existent chronic ulcer are very 
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much rarer Ihc follo\\ing case seems to 
belong in this htter small group 

Case 3 CUB S M II \o 4368 mile 'if,t 1 
66 'idmitted December II 1026 with the complaint 
of pam m the stomach I he pro ent illness bej^an 
1 2 \ cars ago w jth epigastric pain coming on 3 hours 
after meals and al\\a\s rclicvctt b\ food and soda 
With periods of remission it has bothered him since 
on ct In the last months the pun has been c\ 
actlj as pre\iouslj except tint it has conit ibout 
hours after meals Seldom h is he vomited in I 
never had hTmatcmcsis or mclen i He has h 1 1 no 
loss m weight Wassermann rt ittion hi been 
stronglj positive ami he lias ha I energetic anti 
luetic treatment for over a vear \ ra\ ho\v«<l a 
penetrating ulcer niche on the Ic str curvature with 
vigorous peristalsis el cwhcrc (1 ig 4) ko 6 hour 
residue 

Blood h-emoglobin 80 per cent urine negative 
stool formed brown microscopicall> no red blood 
cell guaiac teat negative ( astric anah is fit 
ing free hvdrochloric acul iSpcrccnt trial uilitv 
46 per cent \ftcr Ewald meal 4^ minutes fret 
hjdrochlonc acid ih per cent total aci fitv 43 per 
Cent 75 minutes free hvdrochloric aci 1 «; per 
cent total 76 per cent 

ihe pre operative diagnosi w is callou gi trie 
ulcer there was no positive indication of mahgmnci 

\t operation on Dteember 18 ij 6(bv Dr Scott) 
a penetrating ulcer with a enter about 1 5 ccnti 
meters in diameter and i ctiitimctcr deep was 
found There was nothing to suggest malign inc\ 
the base of the ulcer was adherent to the p mere is 
Partial gastrcctomv (lolva Movmhan) was per 
formed and the area where the ulcer was attichc I 
to the pancreas was cauterized Convalescence was 
Uncomplicated and the patient was discharge! 
Januar> ig y He has gained 15 poun U md 
has remained s>mptomfrec to the present (Ma\ 

The gross specimen showed a t\ pical callous ulcer 
V'lth no suggestion of malignancv Ihe ulgcs were 
firm but not abnormall} indurated The proximal 
edge was overhanging and the distal one was 
terraced 

On section the base of the ulcer was formal of 
scar tissue which cntirclj replaced the musculature 
and showed mcrelj the usual evidence of chronic 
inflammation (see characteristics ot chronic ulcer 
fig 7 ) In one area however there was i ilcfinite 
small zone of adcnocarcinom i which spread out 
from the hyperplastic mucous membrane at the 
|dge of the ulcer (I igs 1; and 6) This did not m 
filtrate the scar tissue base at a distance In other 
sections carcinoma was not found •\flcr the cli 
coverv of this one area of definite carcinomi 8 
blocks were cut from various areas of the uncut half 
of the ulcer In none of them was there anv trace 
of carcinoma (Fig 7) It was felt therefore that the 
specimen fulfilled the exacting pathological criteria 
nf a carcinoma arising presumably upon a pre 
existunt ulcer 



1 1 ( H h nnf,n f tion of section outlined 

n li»r s h \in a clu ter of carcinoma acini 
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we feel (hit this is tn iflustntioii 
of carduoma ex ulcere its clinical significance 
IS the s ime as if carcinoma cells had appeared 
in multiple places in the ulcer Its chief 
interest lies in the fact that it appeared elm 
ictlK to be an uncomplicated case of chronic 
gistnc ulcer both before and at operation 
jet it proved to be earemomatous 

Ihe historj was a tj pical ulcer storj of i'* 
veirs duration I he gross appearance of the 
ulcer gave no suggestion of malignancj In 
fact it appeared so evidently benign that no 
photograph of the gross specimen was made 
Without the histolOoica) findings or if the 
first sections had been cut onl> from the 
half of the ulcer w Inch b> chance w as cut later 
after finding the isolated carcinoma focus no 
one would have thought it anv thing but a 
tjpical callous gastric ulcer which had pene 
trite<l suffiaentlj deeplj to become adherent 
to the pancreas 
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INCIDENCE OF C\RCINOiIV IN CALLOUS 
LLCER 

The clinical importance then of the re 
htionb-hip of caremoma and chronic gastric 
ulcer IS not dependent upon the development 
of the former from the latter but lies in the 
impossibilit\ of tie certain clinical differ 
entiationof the two conditions I his diflicult> 
1 not reflected in the hospit il records When 
malignanc) has b(i.n found in the resccterl 
specimen carcinoma of the stomach appeir 
as the final diagnosis and (he diagnostic 
problem is buried in an analysis ol cases 
under the heading of carcinoma of the 
stomach with a positive ulcer hi torj Be 
fare operation though the case tr a chronic 
gastric ulcer and when the microscope docs 
not reveal the mistake it often remainson the 
records as onlv a chronic ulcer the patient 
dying el where of carcinoma It is c\tremel> 
difficult to disentanj,lc from a statistical pres 
entation of cases the data that will present 
in 1. true bght this clinic d dtlemmi ol the 
diffctentnuon of benign cillous ulcer and 
ulcer carcinomi 

The n ports based upon cases onl> (hag 
nosed clinicallj and not operated upon have 
limited value on account of (i) the difficulty 
in being certain that an ulcer is present ( ) 
the confusion oi duodenal and gastric ulcers 
and ('3) the difficult) in determining the final 
outcome 1 hav c found no report of v series 
of cases with convincing \ ra> evidence of 
gastric ulcer followed over a sufficientl) long 
period of time (at least 5 vears) from which 
to deri\( data is to the proportion of chronic 
gastne ulcer cases (hat evcntuall) prove to 
be carcinomatous 

Nielson s stud> of the end results of medi 
call) treated cises chmcall) ulcers deserves 
mention although N rav ividenct is largtl> 
lacking (6 ) His selection ol cases included 
onl) those in which there was good evidence of 
organic di ea e though a large proportion of 
them must have been duodenal rather than 
gflstnc ulcers Of 221 11 died of gastne 
carcinoma and i other had carcinoma m the 
part of the stomach re ected liter Thu of 
the total senes ^ 4 per cent w ere sub cquenll> 
proven to have carcinoma of the stomach 
*1 his w ould probabl) correspond to about o 


per cent of the true gastric lesions as duodeml 
ulcers are at least 4 times as numtrou as 
gastne m the clinics \ll but of the ca cs 
developing carcinoma had had sjmptorns for 
le s than 6 years (15 per cent of the 66 ca e 
of chronic ulcer with such a limited durition 
of symptoms) 

This study of mcdicalK treated ulcers 
although unsatisfactorv forstati tical analvsis 
on account of the lack of \ ra\ evidence 
still definitely demonstrates again the dan cr 
of caranoma proving to be present m cases 
clinic illy diagnosed as benign ulcer Joslm 
(40) also reports a 6 per cent mortality from 
caranoma m the combined senes of gastric 
and duodenal ulcer 

^‘PPy (7O emphasizes the ncce sity of 
watching for the evidence of a carcinoma a 
a pos ible complication m all case ol gastric 
ulcer but he give no statistical h^^urc 
Smithies (7,) emphasizes that many author 
dccrving the danger ol caremoma m gastne 
ulcer are dealing chicflv with duoden ' 
rather than with gastric ulcers and he add 
that he always feels nervou about the out 
come of a true gastric ulcer until a laparot 
omy has determined the location and nature 
of the ic ion This deficiency m regard to 
exact reports of the late re ults of medically 
treated gastne ulcer in part is due to the 
fact the \ rat localization has only been of 
great help m the last 15 years and in part 1 
because internists have come to realize in 
creasin^ty that the medical treatment of true 
calk us gastric ulcer is un atisfactorv and 
dangcrou (\Karez i) 

Although moreexact stati tical reportsofthe 
evidence of carcinoma m medically treated 
cliromc gastne ulcer are lacking Us danger 
I amplv attested by the large number of 
lesions diagno ed as benion ulcer after careful 
clinical study that prove upon operation to 
be arcinomatoj In the examination of 
re ected callous ulcers clmicallv benmn car 
anoma v as found in the following per cent 
Moymhan ^64^ 18 per cent lavr ((3) 26 
pet cent KueUner (50) 30 per cent Finsterer 
(38) 21 per cent von Haberer (4j) de cnbe 
the diagnostic difficulty at operation after 
exposing the 1 sion as follows Five per 
cent mi takes how many doubts' Money 
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Fi Case 3 Tjpical chronic indunt I ulcer \olc 
o\erhan in ed e \ somewhat t rraced 1 IJ m 1 
complet 1 > interrupted C and D and inrtammator> ar 
tissuebase E (Xij) 

although willing to dismiss the danger of tar 
emoma from consideration in the treatment 
of gastric ulcer receited a pathological dng 
nosis of definite carcinoma in 10 per cent ol ^>0 
specimens considered b\ him c\ tn after tht\ 
had been remoted to be simple gastric ulcers 
(61) Aschoff who IS e\tensi\cl\ quoted is an 
opponent of the frtqucnc) of carcinoma tv 
ulcere expressed surprise at the large num 
her of resected specimens resembling tn form 
the ordinary round ulcer but proving micro 
scopicall) to be carcinomatous (4) Masson 
(56) reported that m 1400 re ected ulcers 
clinicall> benign 18 per cent were found to 
be carcinomatous on histological examination 
From these statistics of manj clinics it would 
eem to be a conservative estimate that in 
10 to o per cent of the chronic gastric ulcers 
there IS a carcinoma actuallj present whether 
It has arisen from a chronic ulcer or has been 
from the first a primary carcinoma v'lth 
secondary ulceration 

Another line of evidence corroborate this 
significant proportion of indurated ulcers that 
appear benign but prove malignant \n 
actuarial study of the life expectancy of pa 
tients operated on for duodenal and gastric 
ulcer at the Majo Clinic was made (6 and S) 
uhe death rate in the succeeding years was 
not above the normal expectanc) after oper 
ations for duodenal ulcer but w as ov er 3 times 



Fi ( a 4 PI otomicrograph of a coUo d caret 
n m 1 mill I a c of a callous ulcer Note the presence 
of ac ml Itrat n I tnc nth muscle bundles (Xi 5) 


this figure alter operations for gastric ulcer 
(\f per cent mortality in 3^ >ears) The 
mo t important factor causing this was the 
development of gi trie cancer In i 80 pa 
tienls followed lor an average of 3 6 jears 
after operation for gastric ulcer there were 
lOs deaths at least 7^ of which were deter 
mined as due to carcinoma and many more 
in whieh the data was inconclusive probablj 
died of this cause Upon a careful re exam 
Illation of the specimens classified as ulcer at 
operation from patients dving subsequent!} 
ol gastric carcinoma it was found that half 
ol them showed evidences of malignanc} that 
had been overlooked (Balfour 8) Also 
\n chuetz ( ) reports death from gastric car 
cinoma in S to 1 1 per cent of ca'^es of calloused 
ulcer followed }cars or more and in 3^4 
ga tro entcrostomie for ulcer of the stomach 
and duodenum von Eiselsbcrg (33) found that 
m 41 remote deaths ij, were known to have 
been due to carcinoma of the stomach a 
probable incidence of to 20 per cent in the 
true gastric ulcers It is quite impossible cer 
taml> to dilTerentntc benign calloused ulcer 
from carcinoma at operation sometimes after 
examination of the resected specimen ind 
occasional!} even histological stud} of the 
ulcer does not ^settle the question Egglcs 
ton G ) ilensk} and Thalhimer (83) 
Ma}o (60) 
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DISCUSSION OF STMIsnc VL I LSI LTS 
There irt rn in3 reports bistt} u|>on more 
or less carelulh inaU^ed thmeal material in 
ccinch the condu ion is reithed that cir 
cinoma i an infrequent lincling m gastric 
ulcer Opposed to this \icw is the opinion 
from man> surgical dime that circinomi i 
a 'erj frequent tuuling m callous gastric 
ulcer I his apparent contradiction is in omt 
instances of each opinion due merch to cire 
less diagnosis either clinical or pathologjcU 
But t\en in the most cardull> stuUic 1 cases 
the same dilTcrenc of opinion i retortled 
This IS more apparent than real howecer 
In the medical senes ire usuaJfv included 
those cases th it ha\ e a\ mptoms ugge ti\ e of 
ulcer mani short durition and nio t of 
which arc ncit \tntied b\ demonstration of 
the Ic ion The urgical group i made up 
almost cntirelj now of indurated ul er oi 
lon^ standing B> operation the e’cistencc 
and the character of the le ion ha\t been 
demonstrated \ careful pathological study 
olsuchrc cctcd specimen luscntinly changed 
our opinions concerning the lifecycle md the 
degeneratue and regtnerUi\e protes c oJ 
chronic gistnc ulcers Crohn Ueiskopf and 
“Vsehner {20) The apparently oppo in^ views 
are consequently depcntlcnt lirgcK upon the 
types 0/ cases studied md ofun from the 
dita included m report of non operated else 
It i estrccnely thfttcuIC to be terfiin what 
\ arietics oi ulcer the author is reporting It is 
generally accepted now th if acute orsubicuft 
ga tnc erosion frequently heal xml remain 
healed under proper medical tre itment that 
consequently such le ions should not be ojKr 
ated ujvon e\eept for their compUcation ind 
that they are not precursors of carcinoma 
(. rohn \\ eiskopf and Vsehner '21) Such 
acute ulcer sy ndrome are much more common 
than is the chronic indurated ulcer Aloyni 
han (64) On account of their intlu ion as 
well as that of other le ion (hat are not 
chronic gastric ulcers fe peually chronic duo 
denal ulcer) in the group oi medically treated 
patients the dinger of carcinoma in true 
callous ulcers 1 sometimes hidden m the re 
portin^ of such lesion Espe lally i thi true 
if both gastric and duodenal ulcers are m 
cKided in one stud} under the de i^nation 


peptic ulcer a term which of Usclf 1 mhes 
a lack ot sudicionth exact data for accurate 
loeduation lor properly e\aluating the 
dangers and the re ults of treatment in the 
much less frequent chronic ga trie ulcer 
these should ilw ay be pre ented in a separate 
group di tmet from acute gastric ulcer and 
from duodenal ulcer In order to clanf) the 
diagno I and the type of Jo ion m future 
anuK t of cases it would be of f^rcat a 1 t 
jnee if ga trie ulcer were classitjcd omc 
what as Cushing ( ) lus groujicd bram 
tumors 

CL\SSIFIC\TIO\ 

Tor use both m the hospital records and m 
the reporting of ca e of ga tnc ulcer I pro 
po e the following clas iiication 
I Gastric ulcer— svispe t 
n Ga tnc ulcer unverified fearemoma 
uspeeft 

III Gastric ulcer \enlietl 
1 \ Carcinomatou gistnc uktr veriricd 
I ndcr each of the lir t j headings dc 1 nate 
whether icutc {non indurate Ij or chronic 
(indurated) 

( isiru ulctr suspect includes all cases in 
which a t ntatu diagnosis of gistnc ulcer is 
mide Jn the e beiliiin'' evidence to di 
tinguish between gastric and duodenal It ion 
IS oft n lacking and so the e groups may be 
cla ctl together i jicptic ulcer su pect if «f) 
<te ircfl It Is on)} in this f^roup honever 
th it this non localiring term jicptie nouldbe 
permitted Aftny in thi ^roup proic later 
to have no ulcer at all but to have ulcer 
mimiekin„ sy mptoms from jn I iro pa m gall 
blidilrdieie etc J he peptic ulcer u 
pcet ca es should not be meluJed m a con 
sideration ol ga tne or diu denal ulcer except 
a regard the dilTerential diagno 1 \fo\ni 
han {.hti has d o stre sed the great importance 
ot ba iOq the tuiK of ga tnc ulcer upon tho e 
ca e proved by X ray or operation to ha'e 
au ulcer 

Lliroin i:islri ul cr uu nl i include 
tho e ca c that ha\e delmitc iptas of locali 
2-jlion in the stomach is \ ell a ulcer svmp 
toms uflicicnt to e tabU h the elia no i 
climt-d)} bpeciiicalH the chmeal picture 
should be supported h\ X ray or operativ e 
evidence comj atiblc aMth indaratcd ga 
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ulcer These Ic 10ns nre circmoim. 

suspects 

Chronic f^aslrtc ulcer crifictl includc-s onij 
tho‘=;c c'ues InMiig histologic'il CMdcnce of in 
indurated ulcer If circinonn is found m the 
ulcer it places the lesion in the class of pro\en 
gastric carcinoma but in or<lLr to ha\ c the c 
ulcer like malignant lesions a\ iilablc for 
stud) It \\ould be ad\i able to name them 
Carcinomatous gastric ulcer and cross lile 
them both under carcinoma and under clironic 
gastric ulcer 

It IS noi\ at once c\idcnt that most of the 
gastric erosions the acute gastric ulcers must 
necessaril) fall in the e,roup of gastric ulcer 
suspects as usuall) there is not suflicicnt 
localumg data to justifa the dia^^no is of 
gastric ulcer un\entied \ er^ rareh cinthc\ 
be classed as acute gastric ulcer \crihcd miuc 
most of them disappear under medic vl trcit 
ment In the earlier da\s of gastric surgert 
operation r\as frequenth performed for such 
ulcers \Mthout finding an\ dctmite legion 
If the cases are reported under such a das 
sification it at once forms a basis for com 
parison and anal) sis such as docs not now 
exist in man\ of the reports of ^astne ulcer 
I bclie\e it will quickh di«pcl the appearance 
of disagreement in regard to the danger of 
carcinoma occurring m eases diagno cd elm 
icall) as callous ulcer of the stomach 
Including onl\ those eases ha\ing had ulcer 
S)niptoms for <;e^c^al months and showing 
ra\ e\idence of a gastric lesion compatible 
with ulcer 10 to 20 per cent of such chronic 
gastric ulcers unaentied will pro%e to be 
carcinomatous 

TRE VTMENT AND rrSULTS 
As a direct and specihc corollarj of this 
fact, all ca'ses of chronic gastric ulcer ought to 
be considered and treated as carcinoma sus 
pects Nearl) all writers agree that a sus 
picion of malignanc) is an urgent indication 
for radical surgical trertment ot a chronic 
gastric ulcer (AHarez 1 Bevan 10) I rom 
the cases and eaidence cited abo\e it seems 
that the s)mptoms of chronic gastric ulcer 
constitute such a suspicion of malignanc\ and 
con«;equently except for posltl^ c contra mdi 
cations to operation the Ic ion 'should prompt 


I) be removed (Doughs 8 Finsterer 36) 
I alie) (51) advises the hospitalization and 
medic il treatment of such cases for 2 weeks 
\t the end of that time he ilccides upon the 
basis of relief of svmptoms the absence of 
occult blood ind decrease in the size of the 
"V riv niche whether the Ic ion is benign If 
these criteria ire not lavorabl) affected he 
operate I his is a big improvement over the 
previous method oltcn used of ignoring the 
d inger of carcinoma or of heeding it onl) 
when po itivc clinical signs of malignancy 
have developed When an ulcer shows such 
a chingt m svmptoms with constant pain 
emaciation and an acidit) it usually means 
the extension of the malignant process so that 
the chance for surgical cure usuall) is already 
gonciChecver 18 Chenev 19 Masson 56) 

I ven the method advocated b> Lahc) how 
ever does not with ccrtaint) differentiate 
malignant from benign lesions in the eirl) 
St t^cs \ carcinomatous ulcer ma> for a time 
show partial healing great improvement in 
s) mptoms and absence of occult blood (Dieu 
lafov 27 Hurst 48 Eusterman 34) Conse 
qiicntlv It seems to me to be the safest 
course to regard all callous gastric ulcers (as 
dclincd above) as potential cancers One of 
our prominent gastro enterologists emphasizes 
this point thus If the ph>sician lets him 
(the patient with chrome gastric ulcer) drift 
on with medical treatment he assumes a tre 
mendous responsibilit) (Alvarez i) If this 
point of view can be inculcated into both the 
profc Sion and the lait) the outlook would 
be greath improved m this ulcer mimetic 
group which constitutes about one fifth of the 
gastric carcinomata and w c should hav c made 
a stride forw ard in the percentage of curabiht) 
in this form of carcinoma Iwent) years ago 
carcinomi of the stomach was regarded as 
having practicall) a hopeless prognosis (Fried 
enwald 40) Toda) there are a number of 
15 and o )ear cures so that we are certain 
that the prognosis is not hopeless (Wegcle 
8 Basdi 9) and in cases that can be resected 
tlicrc IS a to 31 per cent 5 )ear freedom 
of recurrence (\nschuetz 3 Finsterer 37 
Hartmann 4^) Our immediate hope of im 
proving the results in gastric cancer lies in 
operation while complete removal of the 
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malignant process can be earned out (Cht e\er 
17) There are 2 definite lines of progress 
toward this end which ha\e m common the 
treatment of patients abo\ e the age of 35 with 
gastric complaints as carcinoma suspects un 
less the latter can be ruled out (Blackford 
u) In one group are those that in middle 
life or later w ithout any ob\ lous cause de\elop 
some \ague gastric symptoms or general as 
thema and Joss of weight (Goldie 41 Waster 
57) Such cases are to be carefully in\esti 
gated as possibl> ha\ing carcinoma of the 
stomach and if necessary for its exdusion an 
exploratory laparotomy should be performed 
(Deaxer 25 Dunham 30) The other group 
IS that of the indurated gastric ulcers These 
cases can net er be differentiated dimcally as 
certainly benign (Smithies 7 ) X ray ex 
amination does not distinguish between the 
carcinomatous and the benign gastric ulcer 
except m the late stage (Carman 16 Baetjer 
and rncdenw ild 5) Purely hypo acidity is 
no criterion as Hartman (46) has emphasized 
Probabl> it is true as Nielaon (65) contends 
that the greatest number of carcinomatous 
ulcers are among the group w ith ulcer svmp 
toms for le&s than 6 years That this is no 
sure criterion however is evident from our 
Cases and 3 and many other examples in 
the literature Thomas (78) has also called 
attention to the relative infrequency of an 
ulcer producing an hour glass stomach being 
malignant This immunity is only relative 
how ev er \ callous gavtnc ulcer remov ed at 
anv stage of its clinical course may prove 
malignant (MacCarty and Broders 53) Mac 
Carty (syl has pointed out that those over 
5 centimeters in diameter are usuaUy car 
anomalous 1 his is true but as Alvarez (i) 
remarks even when the crater is small the 
patient cannot be assured that he lias not a 
carcinoma and the aim of medical practice 
should be the diagnosi and eradication of the 
carcinomatous ulcer before it has reached such 
a large size Tor this purpose the co opera 
tion of the internist and the surgeon is neces 
sary m diagnosing the potentially caranoma 
tons lesion from earlv symptoms and in 
educating the laity to this danger 1 he time 
to attack the malignant gastric ulcer is m the 
months or years before signs of mahgnanqr 


have arisen and while the ulcer symptom 
only are present (Finstercr 35) 

The exact prognosis m this group of chronic 
carcinomatous ulcers cannot be separated sat 
isfactorilv in the literature from that of local 
ized carcinoma of the stomach in general 
There are available too few case with corre 
lated clinical and patholOoical finding to 
gether with the end re ult It is surely clear 
honever from example of such case re 
ported that the progno is is dependent upon 
the extension of the le ion beyond the stom 
ach (Lusterman 34 MacCarty and Black 
ford 52) Even m spite of delays of months 
or of years many such case have had clinical 
cures (Peck 69 Hartmann 45) 

On account of the danger of carcinoma the 
operation of choice for callous ulcer m the 
distal half of the stomach is partial ga tree 
tomy Balfour (7) has advocated cautery re 
section He reports 130 partial gastrectomie 
with 4 deaths sub equcntly from carcinoma 
(3 per cent) and 96 cautery re ection with 
to later fatalities from caranoma (3 3 ptr 
( ent) each apparently follow ed by the same 
nsk of carcinoma rec urrence However as he 
suggests the larger ulcers are not sati factory 
for treatment by local excision con equenlly 
a greater proportion of the more exten ive 
carcinomatous ulcer are probably included 
m his resected group So it seem that these 
groups are not comparable for statistical pur 
poses Pauchet (67) reported better result 
from partial gastrectomy than tollowmo cau 
tery excision 

My personal observations though not suf 
fiaently extensive to be conclusive have led 
me to the conviction that partial gastrectomy 
if technically feasible is far superior to any 
form of local excision Iwo lesions of thi 
ty pe w hich w ere thought to be benign chronic 
ulcers were liberally exci ed with the cautery 
Both recurred one 2 years and the other 4 
years after operation Both of the e ca es 
seemed favorable In fact at operation there 
was nothing to suggest that they were mal 
nant carcinoma bang found only b\ 
logical exammatioru •* I w 0 other 
eration appareij^ 
former haveg 
4 years (Case 
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6 jeara without evidence of recurrence I he 
most important item in the operation is the 
wide excision of the glands, of drainage with 
the resected portion of the stomach While 
in most ca<5es a margin of 4 to ^ centimeters 
past the indurated tissue is ample to pre 
vent local recurrence in the stomach itself 
(Thalhimer and \\ ilenskj 77) the operation 
should remov e particularly the glands of the 
lesser curvature (Hartmann 44) In order to 
include these most of the lesser curvature is 
excised in the resection For re establishing 
the gastro intestinal canal Moy nihan s modi 
hcation of the antecolic Polya operation (64) 
has given us most satisfactory results The 
immediate postoperative recoverv is surpris 
ingly smooth and the functional result is ex 
cellent \\ heeler (84) also remarks about how 
little postoperativ e reaction there is from this 
procedure Ihe mortality of such a resection 
for chronic ulcer is little if any greater than 
after local excision (Moy nihan 64 i 6 per 
cent Finsterer 35 2 3 per cent) If there is 
extension of obvious carcinoma outside of the 
stomach requiring formidable accessory pro 
cedures such as resection of the colon the 
pancreas or the liver the operative mortality 
mounts (rinstcrer 39) Such mortality sta 
tistics have no bcanno upon the risk of rcscc 
tion for lesions that appear to be chronic 
ulcer Partial gastrectomy then ofTcrs the 
only chance of cure for the lesion that is ob 
viously malignant at operation and ilso the 
best chance of cure with a very low mortality 
for the callous ulcer in the pyloric half of the 
stomach 

HISTOLOGICAL TXPES I EPRESENTED 

All types of carcinoma are found histo 
logically in these callous ulcers Carcinoma 
simplex was illustrated in Case i and adeno 
carcinoma by Cases 2 and ^ Colloid carci 
noma is less frequently found In its early 
Stages there is nothing to distinguish it dim 
cally or in the gross from other caranomatous 
ulcers The following case illustrates this 
variety 

L G 0 S M H Iso 3404 mile aged 43 was 
admitted to the hospital 5.o\ember 4 1926 with 
the complaint of pam m the epigastrium and vomit 
ing The present illness dated back 2 years when he 


began to vomit once a daj not accompanied b\ 
pam or nausea After a \car this subsided foi 
several month I or 3 months before admi sion h< 
had had epigastric pun or 3 hours after eating 
relieved bv vomiting or alkali \omitus had beer 
of a coffee ground \arict> at times Loss of i' 
pounds had taken place m the last 3 months Ex 
aminalion revealed some emaciation Stool showee 
no occult blood 

Gastric anal>sis fasting free h>drochloric acid 
9 per cent total aciditv 20 per cent after Ewah 
test meal free hv drochlonc acid 10 per cent toti 
aciditv 27 percent Gastro intestinal N ra\ showe 
irregularity m the pvloric antrum (lesser curvature^ 
and a 6 hour residue 

The pre operative diagno is was gastric ulcer \i 
operation November 5 19 6 (b> Dr Morton) alargi 
callous ulcer was found on the lesser curvature 
Before resection there was no definite proof as tc 
whether the lesion was benign or mabt,nant Its 
size (3 centimeters in d ameter) and the miuratior 
around it suggested on gross inspection that il 
would prove to be a carcinomatous ulcer Sections 
of the lesion showed colloid carcinoma infiltrating 
deeply into the base of the ulcer iFig 8) 

Whatever the ty^ie of cell all of these 
malignant callous ulcers share the character 
islic of ulceration ncarlv coextensive with 
the malignant proliferative procc s In fact 
the typical gro^s picture of chronic ulcer with 
an undermined oral edge and a terraced distal 
margin is frequently found In the base 01 
the edge of the ulcer the carcinoma cells may 
be very abundant or may be found only with 
difficulty Thomson and Graham ('79) and 
also Thalheimer and \\ ilensky (85) have each 
reported a case m which multiple sections 
failed to demonstrate any carcinoma but in 
which the latter was found in the lymph 
glandis Usually cords of malignant cells in 
vade the base infiltrating between the mus 
cle bundles Sometimes however the car 
emoma is confined to one area with a typical 
ulcer scar most of which is, uninvaded by 
the malignant process This latter is the only 
type which Dible considers Clinically it 
cannot be differentiated from the primary 
carcinomatous ulcer (Dahllversen "*3 and 
Duplant 31) and its prognosis is, the same 
There is no definite correlation between cell 
type and prognosis (Brodmtz 14 von Hab 
ercr 43 and Weil 83) except that the col 
loid carcinoma usually spreads throughout 
the peritoneum and if the stomach is remov cd 
before the malignant cells reach the sero a 
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there is less danger of Ijmphatic metastasis 
haNin^ alreid> occurred (Deavcr and 
Duggan q) The re ults of re ection of the 
stomach however do not show an> great 
dilTerence in colloid c ircinoma from the other 
t>pes (I arham 66) 

Recentiv Rroders (12) c tahlishcrl a cor 
relation betw cen the degree of malignancj and 
the histological differentiation of cellular 
structure of carcinoma of the lip This pnn 
ciple has been found to applj in certain other 
malignant tumors ((.reenou^^h 42) Car 
cinoma of the stomach also has been studied 
from this point of view b> AfacCartj and 
"Mahle f34) and Broders and MacCartj (i^) 
There is a shghtlv longer survival m the 
group showing the greatest cellular differ 
entiations but this correlation is not nearlv 
as important as m c ircmoma of the hp and 
breast 

svhi\ur\ 

Hi toncallv there has arisen a controversv 
over the malignant degeneration of chronic 
gastric ulcer I hi protracted debate con 
terning the pathological mechani m has dc 
tractecl attention from the signihcant clinical 
fact that there is a tjpe ot carcinomatous 
ulcer which mimic e\actl> chronic gastric 
ulcer in It s\mptomatolog> and phvsical and 
\ ra> manifest itions 

As Nie) on state the point of view of the 
surgical pathologi t should be that one can 
never be loo re irved when dealing with the 
diagnosis of cinujonn cx iil cn However 
of far greitcr importincc to the patient the 
point ot view of the clinician (both the 
internist and the urgeon) should be one can 
never be too certain in the difTcrentiation of 
chrome gastric ulcer from carcinoma 

As there 1 no sure wav of distingui hing 
climcallv between the benign and malignant 
callous gastnc ulcer all such ulcer ought to 
be considered and treated as carcinoma sus 
pccts The doctor who temponze with 
chronic gastric ulcer mav be robbing that m 
dividual patient of cure and 1 opposing the 
education of the lait> in regard to the earl> 
diagnosis and radical treatment of gastric 
conditions that mav be carcinomatou The 
hopeful phase of the treatment of gastnc 
cancer 1 the r idical remov al of the Ic ion 


before the dev elopment of the classical i^n 
of malignancy In a large number of ga tnc 
carcinoma ca cs the lesion 1 inoperable when 
svmptoms hrst mamfe t thcmselve The e 
ulcer carcinomita do not fall into the above 
group but are characterized b> symptom for 
months and often years before they are so 
extensive os to prevent resection 

I athologically such lesions seem usually to 
be slowly growing primary localized car 
cinomata m which the ulcerative process is 
nearly coextensive with the neoplasm In 
a small number how ever there is pathological 
evidence that the carcinoma has developed 
upon a true chronic ulcer the classical car 
ciiioma cx ulcere These pathological type 
cannot be distinguished clinically and often 
not m the gross specimen 

All type of carcinoma may be found m 
these malignant callous ulcers There is not 
sufficient data upon which to base a cfifTer 
entia! prognosis separate from other localized 
gastric caninomata or according to the ccllu 
lar type repre ented When re ection is 
feasible it results mass per cent 5 year free 
dom from recurrence 

The (JiiTirence of clinical opinion about the 
danger of carcinoma in chronic gastric ulcer 
eems to be due chiefly to the type of ca e 
studied A classilication is sugge ted which 
will assi t m differentiating similar group for 
compari on and m ruling out of consideration 
the large number with inadequate data for 
localization 

Limited to those cases pre enting ulcer 
symptoms over a period of months or vears 
with definite \ ray evidence of localization 
in the stomach clinically diagno ed chronic 
gastnc ulcer will prove carcinomatous m 10 
to o per cent 

CONCLUSIONS 

I The controv ersy concerning the develop 
ment of carcinoma from chronic gastric ulcer 
has ob cured the ignificant clinical relation 
ship of the e two condition 

It I frequentlv impo sible to differen 
tiate clinically the malignant from the benign 
callous ga tnc ulcer in the sta^e when cure 
1 still poaihle It cannot even be done with 
certai eration m manv cases 
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3 As a corollar> to this fact all callous 
gastric ulcers are carcinoma suspects and 
should be treated as such both before and at 
operation 

I \rant to express m> appreciation to Dr IIar\c> Cush 
ing and Dr David Chcever for pcrmi sion to include in 
this report the cases which I studied at the Peter Bent 
iln hamllospital I am indebted for the photomicroRraphs 
to Mr \ P H Tnvtlli of the I aslman Kodak. Compan> 
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DirrERENTIAL DIAGNOSIS OF AMCEBIC DYSENTERY AND CHRONIC 
UECERATIVE COLITIS B\ PROCTTOSCOPIC EXAMINATION' 

IJ\ lOUIS \ BUir MD RoCftESTFR ^^I'^SFSOT^ 


5 { roct 

AMCEBIC d>senter> like chrome ulccra 
/ \ t:\e colitis produces certain charic 
L \. teristic and unmistakable lesions m 
the rectum and sigmoid Their appearance m 
man> instances e\en when repeated stool 
tests are negative has provided sufficient 
evidence for a positive diagnosis Those who 
are conversant with this diseise know that 
such remedies as ipecac and its derivative 
cmetin hj drochloride and the arsenicals such 
IS trepar ol stovarsol and arsphcnamine 
will often cure the diarrhoea and cau e ulcera 
tion to heal within a period of 10 da>5 Such 
medication constitutes therefore a valuible 
therapeutic test which we often cmp]o> when 
stool examinations arc negative although the 
ulcers are tvpical I he diaono«is has. been 
uniformlj confirmed b> healing of theulceri 
tion after treatment Often when ent imccba 
histolytica cannot be demonstrated in the 
stool it will be found in great numbers in the 
scrapings taken from the bases of the ulcers 

In the general run of cases the ulcers arc 
discrete and the mucosa between them al 
though not normal 1 so mildly inflamed as to 
seem relatively umnvohed Of course m 
many cases of active diarrhoea due to enta 
mosba histoly tica the rectal and sigmoidal 
mucosa is normal or but slightly hjpera?mic 
However when the ulcers appear they are 
typically discrete and have no charactenstics 
which might lead to confusion with any other 
type of rectal ulceration unless it is certain 
types of tuberculous ulcers and those as 
ociated with balantidium coli As compared 
with chrome ulcerative colitis the ulcers of 
amoebic dy entery even in its earhest stage 
are not as small nor as numerous they are 
much deeper and in the severe cases they 
increase m size In chronic ulcerative coliti 
the miliary ulcers do not increase in size with 
severe attacks (although they become more 
numerous) and the large ‘ secondary infec 
tive ulcers seen as ociated are not to be con 
sidered as a part of the characteristic picture 

S bnutt dfo p bl 


fir Vf J a 

The amoebic ulcer usually occupies a posi 
tion on the prominent folds of the bowel wall 
or involves the valves of Houston The mar 
gins arc undermined by the infiltration of the 
ulcerative process and the prominence of the 
ulcer IS further increased by the accumulation 
on the base (composed largely of great num 
bers of entamoeba histolytica) and projecting 
above the ulcer margin presenting itself as a 
greyish white covering over the center of the 
ulcer known as the white cap This term 
IS familiar espcaally to those who live where 
the ictivt disease IS more prevalent The white 
cap IS easily swabbed away after which the 
true base of the ulcer is revealed lying below 
the surface of the overhanging margins This 
IS the exphnition of the punched out or 
umbilicated appearance of the amoebic ulcer 
It vanes in size from about or 3 millimeters 
m diameter (nrelv so small) to a large slough 
ing ulcer to 3 centimeters in diameter (or 
larger) with irregular margins and overhang 
mg ragged edges seen usually higher in the 
colon In the cases seen m the Mayo Clinic 
both of these extremes are rare the usual ulcer 
IS about j to b millimeters m diameter and 
there is usually a small zone of hyperasmia 
surrounding it Of course in the acute ca'^es 
with severe prostration and excessive stools 
sloughing and bleeding it will be difficult to 
identify any such ulcer the involvement is 
massive and difTuse and a single ulcer is seen 
only m the midst of a sloughing bleeding 
mucosa Such extensive disease is rarely seen 
in the May 0 dime because it is almost entirely 
associated with acute tropical amoebic dysen 
tery which is seldom observed here Exper 
lence m the Climc has been with the more 
chrome type and it is possible that this high 
percentage of ca'^es w i th relativ ely uninv oh ed 
mucosa betw een the ulcers might not be dupb 
cated in the experience of others especially in 
those localities in which the acute forms of the 
disease are predominant Dunng the course 
of any year in the Clinic the stools of about 6 
t Ap 1*3 9 7 
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per cent of the patients registered are cram 
mod and entamoeba histol>tica is found m 
dbout lo per cent of the e Bronn m stud} 
ing a senes of cases of amcebia is at the 
Jlajo Clinic cliMded them into three groups 
as follons 

Group I 153 cases 8 , per cent m which 
active sjrnptoma dvsentery or liver abscess 
w ere m imfested at the time of admission In 
34 per cent of these cases rectal ulceration was 
found on proctoscopic examination 

Group 2 58 cases 48 3 per cent in which 

the chief complaint or one of the comphints 
was intermittent pells of diarrhoea some 
times alternating with constipation Associ 
ated with this there were usuall> reflex ab 
dominal sjmptoms borborjgmus and m 
definite lower abdominal di tress In none of 
these was rectal ulceration present 

Group 3 7 2 cases Spec cent m which 
the entamoeba was found without recorde<l 
htstor> of djsenter> These were the pure 
earner cases The) were discovered in the 
careful stud) of patients in whom all possible 
sources of infection were sought which might 
be factors in conditions uch as dermatitis 
iti'cmia and indeterminate intestinal disease 

A comparison of the rectal and sigmoidal 
lesion of amoebic d> senter) mth that of chron 
1 C ulcerative colitis shows that thev art not 
alihe in anv particular except that both 
represent forms of ulceration and inflamma 
(ion of the colon thev should be confused 
onl) in the mi sivc diffusion of the severer 
cases However even then if the individual 
elements entering into the composite picture 
areanaljzed it will be seen that thev areaJiLe 
m no particular In amcebic d>senter> the 
ukcis are di creie and eldom mailer than 2 
millimeters coale cence being pre ent onlv 
in the V cr) sev ere cases In chronic ulccratn e 
colitis diffusion IS a feature in all ca es from 
the mildest to the most sev ere (acuteor chron 
ic) The characteristic miliar) ulcers occur m 
much greater numbers and are seldom larger 
than I millimeter in diameter The active 
period of the disease is characterized bv stages 
of diffuse inflammation adema miliarv ab 
sccsses and xmUar) ulcers From the bases of 
the e ulcers a ^peafic tvpe of o^arusm fde 
scribed b) Bargen) can be 1 olated The dis 


case IS prone to begin in the rectum and ex 
tend upward There are often larger ulcers 
present but these are due in all probabilitj 
either to the inv asion of the smaller ulcers bv 
secondar) infective organisms or continued 
activitv of the diplococcus described b) Bar 
gen possibl) both of the e factors are re 
spon iblc Ih c ulcers in no wav resemble 
those caused bv entamceba histol) tica The 
former have irre^uhr margins without the 
undermining ind a shallow base which is 
covered bv a tenacious membrane which 
doe not heap up In such ca es on rare 
occasions entamaba histoh tica has been 
ol tamed on examination of the stool but 
scrapings from these ulcers did not show thi 
organism and the therapeutic test has fail d 
to incite healing In fact the arscnicals often 
increase the activitv of the disease in casesof 
chronic ulrcntive colitis 

In manv in t in e& the character! tic ulcers 
will heal cither during a period of quie ctnce 
or after a course of vaccine treatment kav 
ing small pock like scars behind as evidence 
of prevaous activitv The secondar) ulcer 
however Joes not alwa)s respond to thevac 
cine anej the re ultant picture of pock like 
cars between the larger ulcers is just as si 
nilicant diagnosticall) as the original ulcers 
were 

Another point of contrast is the constant 
tendenev toward uniform tube like contrac 
lion of the lumen of the Lowel in chronic ul 
cerative colitis This is seen both on procto 
scopic examination and in roentgeno rams of 
(he colon made after barium enema In mv 
experience such contraction is seen but rarcl) 
in amccbic colitis I he diameter of the bow el 
therefore tend to return to normal after the 
amabic ulceration has been dis ipa cd b) 
treatment except in chrome ca e follovan 
repeated severe attacks In thever) sevorelj 
affected hovel of amcebic d)scntcr) there 1 
also di tnrtion and scirnng but it does not 
result m the uniform!) narrowed pipe like 
colon seen after attacks of chronic ulcerative 
colitis The tendenev in most cases of the 
latter is for the contraction to remain pc 
manentU although recentl) we have seen 
some re toration of the normal lumen after 
xacQue treatment 
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The existence of such a disease as chronic 
ulccntixe colitis is far from being umxersallj 
adnutted In some comparalix elj. recent and 
comprehensive descriptions of di'^eases of the 
colon it IS not specificall) mentioned current 
articles sometimes pass it over Many dim 
Clans insist that it is an aberrant form of 
baallary djsentery from which the tjpical 
orgamsms cannot be isolated and cases have 
been recorded of the successful use of poly 
valent antidysenteric serum 
The pathology of the disea c is confusing 
because the postmortem appearance is radi 
call> different from the sigmoidoscopic mani 
festation*:! B> the time death occurs the 
mucosa is almost entirely destroyed and 
in the bloodless tissue all traces of the 
distinguishing features of the disease are lost 
Descriptions of the lesion as seen through 
the sigmoidoscope are conflicting It has been 
described as recogruzable at first glance as 
indistinguishable from that of bacillar> d>s 
entery and as presenting a clear cut climcal 
and pathological picture b} different authors 
and bv the ame author In the course of 
more than 20 000 sigmoidoscopic examinations 
since 1919 I have examined more than 600 
cases of chronic ulcerative colitis I have 
observed what I consider the typical lesion in 
the untreated state and during its progre sion 
and Its healing under treatment M> desenp 
lion (4) IS therefore not based on an occasional 
observition but on constant manifestations 
not presented by an> other known di^^ease 
Hurst has been unable to observe this t>pe 
of lesion and fears that the disea in America 
IS different from that seen m England Indeed 
it was his suggestion that I might be confusing 
It with amcebic dyscnter> that prompted 
this paper 


I have not been able to find m the English 
literature a comprehensive description of the 
lesion as seen there through the sigmoidoscope 
I can therefore make no comparisons The 
clinical course however and the appearance 
at necropsv are practicallv the same here as in 
England 

Lockhart Mummery describes the appear 
ance of the lesions at necropsy and under the 
sigmoidoscope and pa>s considerable atten 
tion to the larger and as I think less typical 
lesions the si/e of a pea up to large irregular 
tracts He suggests that the lesion seen with 
the sigmoidoscope is an earlier or milder stage 
than that obscrv ed at nccropsj- He describes 
the former as granular and uses an illustra 
tion which IS identical inraanv respects with 
m> descnption 

The confusion that cloud« the general atti 
tude toward chronic ulcerative colitis will 
be cleared when observers of numbers of cases 
desenbe explicitly the appearance of the dis 
case under the sigmoidoscope then onl> will 
the chasm that lies between observation and 
conviction be bridged 
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()BSER\ \TIONS ON THE R \TE OF URETER.VI REGENLR\nO\ 
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T he problem of rtpur following urctuil 
injury became interesting to me some 
>ears ago when I WTtnesstcl in one of 
our chantv hospitals three ureteral accidcntj, 
in a period of , months Since these occurred 
while the patients were under the care of a 
g\necoloQist of experience and unque tionable 
abilitv It follows that similir injuries must 
be obsere ed in other climes where the same ex 
tremepatholog> is encountered It must bead 
mitted that man> ureters could be sa\ed if 
ureteral catheters were passed ind left »« si/u 
during difficult pelvic operations involving 
large inflammatorj and neoplastic misses 
On the other hand even with the utmost pre 
cautions ureteral accidents are apt to occur 
from time to time 

Opportunities to attempt ureteral rtpiirare 
verv feu even with surgeons having large 
private and chant) scrvi cs with the result 
that our knowledge of ureteral healing is 
poor That healing md cpichcltzition <loe 
occur with anv of the numerous methods of 
anastomo is is an established /act but the 
rate is unknown Our knowleelge of the rate 
of healing ot a evered urethra anastomosed 
over an indwelling catheter indicates a rapid 
and complete re establishment of urethral 
continuit) usualh within lo davs so that 
the catheter ma) be afelv removed at that 
period The tendcnc} of an cpithehtl fined 
duct to regenerate along a plint in the biliarj 
pvssages and also in the vas deferens is well 
known In the latter the sheath alone maj 
act as a bndge and regeneration ma) pro 
gress with re establishment of the lumen 
Ihe e facts led me to believe that epitheli 
zation and repair of a severed ureter would 
occur with equal rapidity and this conviction 
led to the experiments detailed below 

The three ureteral accidents previoush 
mentioned occurred in the eour e of v erj 
difficult g\ nccological operations Two of 
these happened during ridical Wcrtheim 
operation for carcinoma of the cervix In 


both instances the ureters were expo cd an I 
followed down to the bladder only to be!i 
gated accideiitalK when troublesome hTmor 
rhage from the uterine vessels completel) ob 
scured the field of operation In one case the 
patient developed a complete anuria and 
subsequent attempt to cathetenze the ureters 
revealed bilateral occlusion At autop y these 
findings were confirmed The second woman 
shortly after operation developed severe pain 
in the nght renal region and cvstoscopic cx 
arfiinaiion revealed unilateral ureteral oc 
elusion Sev eral weeks later nephrectomy was 
perlormed for hydronephrosis Ihe third 
acadent was a complete severance of the 
ureter which had been displaced by a large 
pelvic inllammatorv ma s rollowirie, the 
dissection and remov il of the adnexal mas 
the ureter was found to be cut just below the 
bnm of the pelvas An anastomosis was im 
mediately done according to the method of 
\ an Hook Urine discharged from the perito 
nealcavity thenextdav andcontmuedunlilne 
phrtcfomy was perfomed several weeks later 
Bickham dtseu^se i6 ditterent operation 
for uretcro ureierostomv and all of the e fall 
into one of two groups — end to end and end 
in end inastomosis End to end anastomo i 
may be performed without a support by 
transverse (Schopf Cushing) approximation 
of the ureter'll edges Bovees obbgue and 
\anHooks elbowing anastomosis are other 
method of end to end repair without a 
support The Tuffier and Kelly method con 
sist of suture ov er i ureteral support which i 
removed when the sutures are in place 
Markoc Poggi Kelly and others have 
described methods of end in end anistomo i 
which difler from each other only in detail 
\ an Hook uretero urctero tomy by proxi 
mal ligation and end into side implantation is 
recommended by manv as the be t for a 
around use \oung advocate simple end to 
end suture ov er a ureteral catheterpassed from 
the bladder to the renal pelva 
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]McArthur described a method of ureteral 
repair \\hich I found to be \erj \\cll adapted 
for experiment on dogs This author left his 
catheters in situ for a period of 9 weeks but 
he went on to sa\ that although ureteral re 
generation is known to occur the rate of 
epithelization of the ureter is unknown The 
method described below is similar to that de 
senbed b> McArthur 

The method of bridging with a ureteral 
catheter was used in these expenments be 
can've it seemed to be the method of choice m 
\aew of our knowledge of the tcndenc> of 
epithelial lined ducts to regenerate oxer a 
splint The purpose of this paper is to recount 
obserxations on the rate of ureteral regenera 
tion and not to adx ocate the method described 
in preference to an> of the other known 
methods 

In performing the operation the mam 
difficult} has been to prexent tearing into the 
peritoneal caxit} which usuall} caused the 
death of the dog within sex oral da>s The 
pnmar} mortaht} xxas xer} high so that the 
series of successful operations was small 
How ex er a number of interesting obserx ations 
were made xxhichit is hoped will be conlirmed 
and added to in future experiments which are 
being contemplated 

TECHNIQUE OF OPERXTION 

Ether anxsthesia xxas used The lumbar 
region xxas shaxed and prepared xxith iodine 
and alcohol An incision xxas made through 
skin fascia and muscles to expose one kid 
ne} Thekidne) xxas delivered and the ureter 
located and dissected downward so that the 
middle third was exposed In this portion was 
made a longitudinal incision long enough to 
admit two No 5 ureteral catheters One 
catheter was passed upward into the renal 
pelxis another catheter was passed down 
ward into the bladder and the ends of both 
catheters w ere brought out through the wound 
At a point \y inches below the longitudinal 
incision the ureter was complctel} severed 
and the cut edges were brought together with 
one silk suture The wound was closed b} 
lax ers 

Expcnmcnl i The operation was performed ic 
cording to the technique pre\iouslj described The 


upper catheter began to discharge urine immediately 
and continued to do so until both catheters were re 
moved on the fifth (lax A urinarx fistula de\ eloped 
in the wound and remained open for 3 weeks al 
though the amount of urine discharged became pro 
gressi\elx less During the fourth week the fistula 
closed and the wound healed complctel} The doj, 
x>as killed 4 weeks after operation 

Postmortem imination four itccls folloiting oper 
ation Nccropsc revealed the kidne> on the side 
operated upon to be one half the size of the opposite 
one and considerable subcapsular scarring was seen 
throughout The peritoneum overl}ing the ureteral 
incisions was smooth and glistening and not thicken 
cd Slight kinking of the ureter was noted but other 
wise there was little visible manifestation of the 
ureteral inahtomosis I alpation of the ureter re 
vcalcd pen ureteral fibrosis limited to the area of 
anastomosis and ureteral drainage I fuid injected 
into the lower ureter passed the area of anastomosis 
without obstruction distending the pelvis of the 
kidnc> Examination of the lumen showed two 
areas of constriction one at the line of anastomosis 
and the other at the point of longitudinal incision 
for insertion of the catheters The latter was more 
marked The mucosa m the involved area was 
grosslv unaltered and onl} slight dilatation of the 
upper ureter and pelvis was noted 
Sections of the kidne} revealed evidences of in 
tcrslitial mflammator} involvement with onl} 
slight changes in the tubular and glomerular struc 
turcs Sections of the ureter in the area of operation 
were norma! as compared with the other ureter e\ 
cept for rather marked pen ureteral fibrosis 
Lxpinmcnt Jhe technique of the operation 
was exaeth as described On the fifth da\ the cath 
cter leading from the kidnc} pelvis was removed and 
the catheter leading to the bladder was left tn situ 
1 rcviouslv urine drainage through and around the 
upper catheter was good Following this a urinar> 
fistula persisted until the time the dog was killed 2 
weeks later The general condition of the dog was 
good throughout this period 

! oslmortem examination tuo kc ks following oper 
alion The kidnc} on the side operated upon was 
one and one half times the size of the opposite 
kidnev The consistcnc} was softer but otherwise 
the appearance was quite normal 

The peritoneal surfaces in the region of operation 
were smooth and glistening but some thickening 
could be palpated I he ureter m the area of the m 
cisions was markcdl} kinked and imbedded m a 
mass of dense scar tissue \ fistulous tract was 
found in this mass extending from the ureter to the 
outside m which was found the lower catheter ex 
tending down the ureter to a point several inches 
above the bladder The fibrous periureteral thick 
cmng was {aul> well lirailed to the upper ureteral 
wound and fistulous region although it extended 
downward to the area of anastomosis where pen 
ureteral scarring was much less marked The ureter 
above the fistula and the renal pelvis were definitel} 
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dilated A ureteral catheter pushed up the ureter 
from the bladder passed bj the area of anasto 
mosis making its c it through the hstula Like 
ise a catheter passed downward from the renal 
pelvis emerged through the fistula 
U hen the ureter as opened along itsentire course 
a fine annular scar v itb practicallv no constriction 
I as found at the point of anastomosis \bove th 
point where the ureter \ as imbedded in scar t ssue 
the lumen of the ureter was sli(,htU constricted and 
communicated v ith the fistula The upper port on 
of the urete was dilated 

Microscop c section of the kidnev and urete s 
were cssent alh the s me as in the p evious e per 
ment e cept for a much greater amount of fen 
ureteral fibrosis 

Expcriiieit 3 The usual technique was used 
vith the following exception Instead of me eh 
se ering the ureter about three f u ths of an i ch 
was excised and the edge lereallo edtorema n the 
above distance apart o er the usu 1 ureteral spl nt 
One loose silk swtur was used to pre ent fu thcr 
retraction of the ureteral dges Unne began to be 
expelled f om the upper catheter at once Lsual 
closure b> lave s folio ved 

On the fourth day both catheters ere remo d 
\ urinary hstula dc eloped 1 the ound vhichcon 
tinued to discha ge urine until the dog as killed 3 
Tveek after oper tion \t th t t me a sm 11 
clean fi tulous tract r m ined and the general co 
ditionof thedog as go d 

Poslm rt n c imi alio t! ee u ksj llou gop r 
ah > Thickening of peritoneum ove lyi g the 
affected region was noted with a few easih tom 
omental adhesions Both kidneys \ ere gro slv 
similar as regard s z appearance and cons stency 
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The affected ureter as ihickene 1 througl out its 
cntir le gth The site f the recent operat e pro 
cedure as cas Iv locate 1 bee use of the pen 
ureteral th ckeni gad adhe ion of the rete to 
the s rround ng structures In th region (about 
3 inch) theurterwa 1 tin a mas of sc tssue 
Above this poi t it as lilated t about ne and 
one half times th s e of the u ete belo Dis 

sect n ilhin th sea red are re ealed pe f ct 

cont uitv moderite fibrou th eke ng and er\ 
little kink ng In the area of cic tn atio small 
f tulous tract as disco ered e tend ng fr m the 
lum n of the ur ter to the external vound The 

silk sut re V as found in the lo\ er portion of 
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the thickened scarred area thus locating exactlj 
the site of ureteral regeneration 

A ureteral catheter No 4 passed upward from the 
bladder was obstructed at the site of anastomosis 
Fluid injected through the catheter passed beyond 
the anastomosed area and escaped through the 
fistulous opening located about i inch above the 
point of obstruction After the fistulous opening 
wis closed with a purse string suture fluid injected 
with considerable pressure passed upward and dis 
tended the upper ureter and renal pelvis Following 
the above procedure manipulation of the ureteral 
catheter resulted in its free passage by the affected 
area into the pelvis 

When the lumen of the ureter was opened the 
area of regeneration was found to be constricted to 
about one third the diameter of the portion below 
This area measured about H ‘nch m length About 
I inch above the internal orifice of the ureteral 
fistula was easily found The upper ureter and 
kidney pelvis were definitely dilated The mucous 
surface in the affected portion was similar in gross 
appearances to the adjacent portions above and 
below 

The three experiments cited were selected 
for report and discussion because thc> dem 
onstrate results which appear to cast some 
light on the rate of ureteral regeneration and 
epithebzation It would appear that the 
tendtnc> is rather to overrate the time neccs 
sary for regeneration and canalization of 
epithelial lined ducts In 2 of the above cx 
penments (i and 3) the splints were removed 
on the fifth day and in both instances ureteral 
continuity with a patent lumen was re estib 
fished at the time of necropsy 3 and 4 weeks 
later In one of these (Expenment 3) a gap of 
H inch was left between the severed ureteral 
edges while m the other (Experiment i) the 
ureteral edges were approximated with only 
one suture In these cases the amount of pen 
ureteral fibrosis w as much less marked and the 
anatomical result much better than in Exper 
iment 2 where the ureteral splint was left tn 
sttu for 14 days 

The evidence is very definite that ureteral 
repair and epithebzation occur very rapidly 
since a perfect anastomosis was found in dog 

at the end of 14 days with the splint in posi 
tion during the entire penod The fact that a 
successful anastomosis and canalization oc 
curred after only 5 days of bridging should 
emphasize the probability of sufficient re 
generation at that penod to insure re estab 



Fig 3 Section of ureter of Do 2 m the region of the 
anastomosis showing ma ked periureteral fibrosis 


lishment of continuity and lumen even when 
a definite gap exists 

In the literature on ureteral anastomosis 
great emphasis is placed on the prevention of 
leakage of urine at the point of anastomosis 
and the statement is frequenth made that 
leakage retirds or actually prevents ureteral 
healing It would appear from these expen 
ments that splinting is the more important fac 
tor although diverting the urine as w as done 
with the upper catheter may have been an 
important factor in determining the rapidity 
of the healing of the severed ureteral edges 

The penureteral cicatricial reaction ob 
served was in all probability caused more by 
the presence of the catheters than by leaking 
unne and infection Rapid closing of the 
ureteral fistula occurred when the catheters 
were removed within 5 days demonstr iting 
the desirability of a much shorter splinting 
penod than that used by McArthur 

Some stenosis of the lumen may be expected 
with any type of ureteral anastomosis and is 
apt to be more marked if the method used re 
scmbles that advocated by McArthur Stc 
nosis should be combated by lowcnng the 
penod of bndging thus diminishing the 
amount of periureteral scarring Ureteral 
dilatation would appear to be indicated in all 
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c'l IS especidlh if v Rap has pre\-iouslj existed 
Dilatation should be periormed as soon as 
po ible because of the danger of contraction 
of the penuretera) scar The htdronepbrosis 
and h\(lro ureter which is found in some de 
grec following ana ureteral anastomosis m iv 
be rendered less marked b> timely ureteral 
dilatation 

StMU^RX 

1 Treteral injure mi\ occur during the 
course of dithcult necological opentions 
and durittp the operation indwelling ureteral 
catheters should be used as a precaution 
against such accidents 

Ureteral regeneration canalization and 
epithelization occur rapidl> when a urcttral 
plint is presided 

j The period ot splinting or bridging 
should not be unduly prolonged because of 
the tissue rt action aroused by the foreign 
bods It appears that a plinting period of i; 
da\s IS ample to allow re establishment ol 
ureteral continuitv 

4 Ureteral steno is ma\ be expected with 
exerv case ot ureteral anastomosi and is 
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more marked in cases m which an actual 
gap between the ureteral edges has preeiou fj 
exi ted 

5 Ureteral dilatation is alwajs indicated 
following ureteral operations and should not 
be delav ed too long 
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T his ^\ork has been undertaken to de 
termine the experimental value of the 
c>stonitltr in the pharmacologv and 
phvsiologv of the unnarv bladder as well as 
to furnish further proof of the correctness of 
the ideas of bladder innervation used to 
formulate the clinical principles of the instru 
ment as gi\ en prev lousl^ (4 and 5) 

The cjstometer (Tig i) utilizes the total 
innervation of the bladder in that as the 
vascus fills the changing capacity with its 
pressure is measured and a curve recorded 
between the bladder capacitv in cubic eenti 
meters of w atcr and the intrac> stic pressure in 
millimeters of mercurj In all previous 
attempts to determine bladder function 
cither isolated strips of muscle from ditlerent 
portions of the bladder have been immersed in 
solutions containing various drugs and their 
response recorded graphicall} or a given con 
stant amount of water has been placed within 
the bladder the nerv e supplv of w hich is then 
^stimulated either through dissection allowing 
direct electrical stimulation or bv various 
drugs used hvpodermicallv and the action of 
either t> pe of stimulation determined b> the 
contraction or relaxation of the bladder upon 
this given amount of fluid Obviously this 
latter method is incorrect in that the bladder 
has no given capacity and to measure its 
changing sue and tonicity it would be ncccs 
sary during these changes to keep it completely 
filled Ihis is accomplished when the cysto 
meter is used 

Ihe work done so far in the clinical use of 
the cystometcr has been based upon the fact 
that the bladder wall and its internal sphinc 
ter are chiefly in control of the sympathetic 
and parasvmpathetic nerves and that in 
general whenever sympathetic meets para 
sympathetic m a dual nerve supply to any 
organ or tissue the eflects of the two are 
antagomstic (3) Upon stimulation the 
sympathetics with outflow from the second 


dorsal to the third lumbar anterior roots 
passing by w iv of the inferior mesenteric 
ganglions and hvpogistric nerves contract 
the internal sphincter and relax the bladder 
wall and are therefore considered the nerves 
of Iiladder filling whereas the parasvmpa 
thetics from the second and third sacral seg 
ments form the pelvic nerves stimulation of 
which contracts the bladder wall and relaxes 
the internal sphincter and are therefore the 
nerves of bladder emptving One other action 
has to be considered namely that of the ex 
terna! sphincter which is best considered as 
the resistance to the bladder wall external to 
the internal sphincter The reason for this 
consideration is th it there arc in the so called 
external sphincter so many influences that 
no one muscle can be held responsible for this 
resist ince (Chart 1) 

In further explanation of this idea we have 
recentU discovered in the clinical use of the 
cystometcr an entirely new explanation for a 
type of urinary retention which occurs when 
the lesion irritates or destroy s the innerv ation 
of the external sphincter muscles (nerv us 
pudtnelus chiefly) Wo would in such in 
stances have left i normal sympathetic and 
parasympathetic system but with a large 
retention due to the fact that the paralyzed or 
spastic levator prostata; (anterior portion of 
the levator am muscle) will not institute the 
downward and backward motion of the pros 
tate and bladder base necessary to its empty 
ing 

With a cystoscopc just at the internal 
orifice the trigonal portion of the bladder is 
seen to be pulled downward and backward 
(6 7 andS) when the patient is asked to strain 
as in voiding I he direct depression of the 
floor of the internal sphincter and the poste 
nor urethral pull is due to the trigonal and in 
part to the recto urethralis muscle but the 
chief posterior and slightly downward mo 
tion is due to the levator prostata; portion of 
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tht Ie\ator am muscle In the normil male 
mictuntjon i!» oluntanls initiated and m our 
anal>his tht first motion m the act ofunna 
tion IS this \ oluntarj dtprc«sion of the internal 
orilice and prostatic urethra and then them 
aoluntirj action of the trigonal portion of 
the bladder uith which action the lateral 
walls of the ontite are relaxed bj \artuc of 
the loop muscles about it (6) The contrac 
tion of the trigonal muscle foreshortens the 
suprimontane urethra and institutes the in 
voJunfarj emptying contractions Ilifhout 
theactionof thek\atorprostatT wehaveob 
struction bj xartue of the curve of theposte 
nor urethri and its consequent angulation at 
the membranous urethra I olinilm reten 
lion is made possible throuph the levator 
prostata, by elevation of the internal orifice 
which efTects an increase in the sharpness of 
the curve at the deep transver&e pennen 
muscle and tnangular ligaments thereby 
increasing the tesi tant pre sure here 
I emale clogs were used exclusively in this 
study Each animal was anesthetized with 
paraldehv de by mouth i 5 cubic centimeters 
per \ ilogram of body weight being used The 
evstometne curves were made after the dog 


was perfectly quiet which required from jo 
to 90 minutes in time They were cathi 
tenzed with a 16 French female metal cathc 
ter The unne was examined each time to bo 
sure there was no infection Several pressure 
readings were always made with each do^ be 
fore the admimstration of the drug under con 
sideration Invariably the capacitv of a do^s 
bladder is from 15 to 20 cubic centimeter 
more in the fir t cystometnc examination 
than in any subsequent curve \\eattnbute 
this to the stimulation of the first filling 
resulting in an increased tonicity of the blad 
der wall The same observation is easily made 
when irrigating the human bladder in which 
the patient almost invanably tolerates a 
much larger amount of the irrigating fluid 
the first time than during the se eral succeed 
ing filhngs After the first reading a more or 
less definite capacity and intracystic pressure 
is estabbshed which is maintained quite in 
definitely One of these later evstometer 
curves we consider m each case as the normal 
intracystic pressure At this point the dfu 
under consideration is administered The 
bladder is filled by the cystometer with 
stenle water at a constant slow rate of filling 
When the limit of capacity is reached the fluid 
IS expelled around the catheter This point is 
marked on the curves presented as 1 IF 
(voids around catheter) The dru^s were 
given in the order of their descnption and 
with definite times allotted between theirad 
ministration 

In Chart the inhibitory effect whu.h 
aCropm has upon the parasvmpathetjc nerve 
IS first shown The reading starts with a zero 
pressure in an empty bladder and gradually 
mounts to 8 millimeters of mercury with a 
55 cubic centimeter capacity Having eslab 
hshed a normal curve we gave atropin ul 
phate 1/120 gram subcutaneously Ten 
minutes later the terminal capacity had in 
creased from 55 (in the normal) to 90 cubic 
centimeters of fluid and the terminal pressure 
had decreased from 28 (in the normal) 
imlluneters of mercury l\e consider Im 
distinct evidence of parasympathetic inhibi 
tion Immediately following thi readme 
pilocarpm hydrochloride 1/5 gram was given 
subcutaneously and 6 minutes later a reading 
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Cha t I Dots show the 1 t 1 \sti pr s i r nu c 11 v cont a tion of the 1 lad 
dfiTwall \ nc C os ts h the t nin iwt ac>sti pr wtes The car Inal 
cjstomet 1C point arc ( i\ rmal f r t I it to I t 0 ci 1 ic centimeters 
( ) only si I tl> deh\ d ove di t ntion pa n at 400 cul ic c nttm te s (3) large 
cam it> with moi tint* pre ur and \ itl out e p I o a> out cathet r (j) high 
V luntary int a > lie p e u e— m II g ams t 4 o cul ic c nti tte s— and 6f 
mill R ams at goo 1 1 tim te ( » low initial 1 ladder 11 p e sur due to 
la ge res dual u ne cfTtct n H dder all c mu cula decomp nsation (()Iow 
empty ng pre su e taken as each thi d of ll c 1 lad ler cmpti d al 0 si owing n us 
cular decomp sat nofth bltdd r wall In st tnmary %c ha c no raal ensaton 
therefore no mal moto aut nomi a bolhlypc offlerst \din Ihesamc ne \es 
(lecompcnsalion of the wall I ut ilh mo e than sull cient \ol ntary p e sure nec 
es ary to empty the f ladder Such a complex suggests bladder rtek ol truct on 
as the voluntary empUing th ougl acathleri of good fo ce Cy stoscop c exam 
ination was negat except that \ h n p t ent st a ned the floor of tl e interi r 
sphincter d d n tmo cdo n ard o backv a d e the motions brought al out by 
ihcle ato pro tatarmuscle Cystomclricdngnosis Icsionofant ror oots lowco d 
Ope ation v.a done 1 > I ntesl S chs hose opcrati c not state Conus i und 
under the tenth sp us process at the e it of its roots and studding them many 
small ma cs e cmhlino tubercles we c found No pccimen r moved 


showed that the pressure and capacity had 
both been decidedly changed This definitely 
indicates the antagonistic action of pilocarpin 
"hichis a parasympathetic stimulant 
The degree of antagonistic action in Chart 
IS better understood by comparing it ivith 
Chart 3 m i\hich the normal pressure having 


been established as indicated on tlic chart 10 
cubic centimeters of 4 per cent cocaine solution 
was introduced within the bladder This rc 
suited in a marked relaxation of the bladder 
muscle which represents m degree the condi 
tion present when a cocaine solution is used 
pnor to urethral or bladder mampulations 
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lb a local anesthetic that is deceased tone 
of the bladder w all indirectly les«ieni pain as 
uell as the local scnsor\ action of the antes 
theticubid Immediateh follownns pilocar 
pm hydrochloride 1/5 gram was gisen intra 
muscularly resulting m an o\ef whelming 
stimulation of the parasympathetic 

Epinephrvn is one of the most important 
drugs we ha\e in the studa of the svmpathet 
Its Elliott (2) belies es its a tion in dogs and 
cats lb different m that he Jinds no inhibitor 
hbers m dogs whereas tht\ ire definitely 
present in cats \\ e feel that they are un 
doubtecyj pro ent in man and in our uori. 
are shown to be present in the dog W e believe 
that epinephrm m <;mall doses t ruses contrac 
tion of the bladder in large doses relaxation 

In Chart 4 after e tabbshing the norma) 
we gave i cubic centimettr of 1 looo epi 
nephnn intramuscularly and obtained full 
stimulation of the sympaihetics in that the 
voiding around catheter point remained 
high and the capacity of the bladder increased 
showing a stimulant action ot the sympa 
thetics 1 e inhibition of the bladder fundus 
and stimulation and contraction of the in 
ternal sphincter 

In Chart 5 the action of smill doses of 
epinephrm is demonstrated 1 e bladder 
contraction lollownng the intramusv-ulat in 
jecfion of o 5 cubic centimeters ot i lOoo sola 
tion If with this type of reaction the motor 
portion of the sympatbetics could be cut out 



we should then ha\ e left the amount of relara 
tion resulting from stimulation, of the inhibitor 
fibers Dale (i) earned through this idea with 
the use of ergotoxm ind for the same purpose 
we have used ergotamme tartrate (trade 
name Gvnergen ) Immediately after re 
cording the epincphnn curve 0001 t'rams of 
ergotamme tartrate was giv en mtramu cuhrly 
and we obtained a markedly increased capac 
ity With lowered intracystic pressure as shown 
bv the chart This is of particular interest as 
in subsequent charts ergotamme tartrate not 
inQuenred bv epmephnn produces distinct 
contracttonottkebkddor md in this ca 0 ric 
can deduce onlv that the svmpathelic in 
hibitors stimulated bv the epinephrm are 
left in major control the motor svmpathetics 
being cut out by ergotamme tartrate 
Acetvicholm stimulates the parasvnipa 
thetics and when used immediately follotvn 
ergotamme tartrate we find its definite in 
fluence as we would ecpect 1 e a lowered 
capacity and a lowered voiding around the 
catheter point or in other words contrac 
tion of the bladder and relaration of the in 
temal sphincter upon which the counteraction 
of the motor svmpathetics is cut out 

lo test further the v alue of this method and 
to check the action of these drugs Chart 6 is 
presented in which the administration 01 
ergofamuie tartrate and epinephrm is m 
\ ersed in order The normal curv e w as cstab 
Ushed which in this particular instance was 
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Chirt 4 Norrml C c’lncpluin 


of an unusuallj large capacitj low pres 
sure Following the injection of ooo grams 
o( CTgotaminc tartrate irvtramusaihrh a 
cur\e was recorded after an interval of o 
minutes which showed an abrupt contraction 
of the bladder ImmediatcK afterward i 
cubic centimeter of i icoo epinephrin was 
given and * minutes later a curve wa«i made 
which showed its antagonistic action to 
ergotamine tartrate b> the distinctl> in 
creased capacit> However there remained 
a residual high intrac>stic pressure from the 
ergotamine tartrate 

In Chart 7 a further compo ite picture is 
recorded in that after establishing the normal 
pressure i cubic centimeter of pituitrin was 
given intramuscularly producing bladder 
wall contraction b\ its direct action upon the 
muscle Following this i cubic centimeter 
of a 1 per cent solution of curara (approxi 
mate strength) was given intrimuscularlv 
Fhe animal soon became flaccid and with 
slowed jerky respirations Five minutes after 
the curara was given curve C was recorded 
which shows an increased capacity to 195 
cubic centimeters with a voiding around the 
catheter pressure of 30 millimeters of mer 
cury This increased capacitv proliablv repre 
sents a direct action of the curara on the blad 
der musculature Following the curara b> 
10 minutes o 00 ^^rams of ergot imine tartrate 
vv as giv en There w as a slight decrease in the 
capaatj so that in 10 minutes o 003 grams 
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Cla t 6 A Vortml G ergotamine tart ate E epi 
nephnn 


more of ergotamine tartrate was given and 
3 minutes from this time we obtained the 
curve recorded here that is a marked con 
traction of the bladder Again following the 
ergotamine i 5 cubic centimeters of i 1000 
epmephnn was given intramuscularly and 
in 4 minutes there was some release of the 
bladder contraction in that the capacity m 
creased to 50 cubic centimeters It was noted 
following this that there was a very slow 
setthng to the base reading which is indicative 
of syrmpathetic stimulation The settling to 
the base line is much more rapid after para 
sympathetic stimulation 
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CONCH, S>10NS 

I The evstometer furnishes "v ncu method 
for studving the ph> loloeiici,! and pharmi 
cological actions ot the bladder 

Results obtained b\ aanou drugs cor 
roborate \en sali&factonlv the basic pnn 
ciples u cd in clinical ctstometrn. work 

3 \tropin acts as a parastmpathctic in 
hibitor while pilocarpm acts a a parasvm 
pathetic stimuUtor Lpinephnn m ^mall 
do es causes contraction of the bladder and 
in large doses causes relax ition Acctvicholm 
is a parasxmpathetic stimulator Tituitrin 
products increastd bladder wall tone 

4 The antagonistic pharmaco!ot,ical ac 
tion between drugs can be bciutifulh demon 
strated the same antagonistic action ha 
been found ilinicail\ in certain (>pcb of diffuse 
cord lesions 

5 Ihrough the clinical u e of the exstom 
eter the following steps in the complete 
ph>siolog\ ol micturition in the male haxe 
beeneNoUed (a)Voluniar\ depre sion of the 
internal sphincter and prostatic urethra b} 
theleaator pro tate muscle (to a less extent 


b> the recto urcthrahs') its assistance m open 
ing the internal onttce straightcnin" out the 
curve of the posterior urethra and thcrebj les 
sining the resistant angle at the membranou 
urethrawhichiscomprcs eelbj the deep trans 
verse pcnnei muscle ContracUon of the 
trigonal mu clc further opening the orifice b> 
depressing Us jloor and foreshortening the 
poslcnor urethra fc) Contraction (or para 
vmpatheUt action} of the bladder wall ic 
a contraction instituted b) or with the con 
tnction of the trigonal mu cle and havin 
a-isociated with it the relaxation of the loop 
muscles of the internal oritice 

\\ ^ u 1 bt d i H S C 1 K J T O' 

f ih l ih L 


D t H 11 J Phv 1 0 i 1 Q 

E«rTRRjrh\l9o^ 3' , 

J II C S g Ov C tOb t 0 t 34^ 

RfDK,Jlmai\ 5» 1 

Id m J U I <1 4'« 

\\ M B J t 1 9 9 

\ i dW S \ Sms 9 , 

\ I dM rrjlhm lll-pihp 


OLEAR\ AND CULBERTSON CHANGES IN THE HUMAN UTEPINE GLAND 2 7 


THE FORM CHANGES IN THE HUMAN UTERINE GLAND DURING 
THE MENSIRUAL C\CIE' 

I3\J\MISI On\R\ Sll a\dC\1I\ CUIUI I TSOV M D F\CS CniCAco 


m H II \ l m 1 1 lx> t > R h 

T he extcrn'il appearance of the {^linds 
of the corpus uteri and their ch ingts in 
form durin^j the menstrual cjcle ha\c 
not been adequateU \isualized I he methods 
pre\iousl} u ed namelj the stiuh of serni 
sections and in one case of \\a\ plate recon 
struction (Baumgartner Nelson and Dock 
ig2o) ha\ e been more or less adequate for the 
interpretation of the simpler gland forms but 
the} do not gi\ e an) conception of the great 
\ariabilit} in the form of the complicated 
glands of the later stages of the uterine cj cic 
The classical description of the utenne 
gland presented a slender tubule coursing 
perpendicular to the surface and ending sun 
pl> or after dichotomous diMsion at the 
tunica muscularis Sinuosit} of occasional 
glands WHS accepted as normal 
Leopold (1877) correlated the slender tubu 
lar glands a\ith the period immediatel> follow 
ing menstruation and recorded their transfer 
mation into sinuous or aheolated glands as 
the succeeding menstrual period was ap 
proached From our present point of \icw his 
carefull} selected cases prosed that such 
changes are normal but there were not many 
of them and the time was not ^et ripe to 
establish correlations It remained for Hitsch 
mann and Adler (190S) to demonstrate the 
C}chc sigmficance of the transformations un 
dergone by the endometrium 
Opit? (1899) although cognizant of Leo 
pold s work described the papillars appear 
ance of the hjperplastic utenne gland m earl> 
deciduaj and regarded it as diagnostic of preg 
nanc} While admitting the constanc} of the 
papillar} tjpe of gland in pregnane} Hartje 
(1907) pointed out that it is also regularlj 
found in non pregnant uteri dunng the penod 
preceding menstruation Hitschmann and 
Adler (igo8) with a wealth of material at 
their disposal showed that the so called dc 
cidual glands regularh occur in the penod 
preceding the menstruum and proposed them 
a one of the criteria of what the} term the 
ThwUhbt Jtl d g tfmlliD baSiti 


1 I ( I! t. d U 1) f ( h E 

premenstrual stat,e It was not until their 
work was understood that C Rugc s endo 
metntis gl indul ins came to be regarded as 
a normal stap,e of actnit} 

The jiortion of the endometrium lost at 
menstruation and the form of the remaining 
glands have received extensive consideration 
It w IS said bv Hitschmann and Adler and 
verilied bv Iwase (igob) Schroeder (1914) 
and others that the mucous membrane incurs 
little loss upon the first da> of menstruation 
the maximal sloughing of the functional la} er 
(namelv that portion of the mucous mem 
branc which hvpcrlrophics for the implanta 
tion of tilt ovum) occurs upon the third day 
usual!} at this time on)} the basal portions of 
the glands remun Usuall} the fourth day 
shows the beginning of regeneration (Schroe 
der) and the fifth da} a continuous surface 
epithelium overl}ing a low functional la}tr 
containing short straight reconstructed 
glands Hitschm inn and Adler (1908) and 
others have questioned the loss of tissue at 
menstruation in some cases 

IIETIIODS AND MVTEKIAL 
Our method utilizes free hand sections o i 
to o millimeter in thickness cut with an 
auto strop razor blade from material in 80 per 
cent alcohol after prompt fixation m Zenker 
stock solution or the like Ihe sections arc 
iodized vsashed and stained in Delafield s 
h'emato\}lin (before the addition of meth}l 
alcohol and gl}ccrin) diluted one part to five 
of water and one drop of glacial acetic acid 
added per 2 cubic centimeters of the diluted 
haematowlin The sections should be agi 
tated occasional!} to insure even staimng 
The} are passed through tap water deh} 
drated cleared in oil of wintergrecn (s}n 
thetic) and mounted in balsam This method 
recommended b} Professor R R Benslc} 
(Goetsch 1910) gives an adequate idea of the 
external form of even the complicated pre 
gravid glands and makes possible a rapid sur 

thF It f MdcalRit htthU tyfCh g 
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\e> of e\er\ part of an entire endometrium 
Such a survey usually demonstrates regional 
differences which ma> not be negkctctl it is 
a \ aluablt rapid method of diagnosin^ patho 
logical m itenal 

Observations upon thick sections such as 
these were conhrmed b\ the study of whole 
gland di-,- 5 ected from pieces of fresh mueou 
membrane w hich had been placed in one third 
concentrated hydrochloric acid and m icerated 
for 12 hours (Schweigger Seidel 1865) The 
work has also been controlled b> a detailed 
study of thin sections 

Three hundred specimens whuh in the 
frcbh state show ed httle or no gross pathology 
were selected from those removed in the clinic 
during the course, of ^ years These vyere 
either entire uteri or frequently only fundi 
The majority of these specimens showed some 
ey idence of infection but such mild stroma in 
flammations do not appear to affect the glands 
as IS obvious from a comparison vyith unm 
fected material from this abundant collec 
tion sixteen mueous membrane ha\e been 
selected a ropre enting typical phases of the 
uterine cycle as dc cribed by Schroeder and 
others 

eL\ssirie\TiON 

The first study of the duration of the men 
strual cycle based on records e tablished ».ith 
Siiciititic accitrac\ (king 19 6) confirms the 
early finding ol Foster (.1889) and makes it 
obvious that the regular twenty eight <Iay 
cycle is V ery much of a fiction king studied 
17 women and kept accurate records for from 
12 to 104 cycles in each case The duration 
of the cycle of a given indmdual was found 
to vary ibout a single mode but the actual 
variabilitv in duration of cycles was from 24 
to 35 day s although there is a distinct mode 
in the curv e for ill c> cles studied at 27 to 28 
day s Such tmdings accurately cstabli hed 
mean that the statements of the average 
woman as to the usual duration of flow have 
very little scientific v alue 

More important is the fact that the various 
subdivasions of the cy cle cannot be accurately 
lL\ed I V en in successiv e cy cle of the same 
individual corre ponding days after the flow 
are not necessariH exactlv comparable and 
specimens removed on corresponding days of 


the cycle ma\ show marked differences from 
one to another c pccially as to the form anl 
sccrctorv activity of the gland 

Schroeder s scheme of the menstrual cy cle 
outlined and illustrated by photomicro raph 
m hib Lehrbuch dcr G\iiaekolo^ie fcf Evans in 
Barkers Endocrinology and \feljboltsin \ol 
11 and Williams Obshlrics for r sura ) 2 at 
pre ent the most sati factory basi for sub 
divi ion It mav be summarized as follow s 

1 Prolijcrati c phase Fourth or fifth to 
fourteenth day s of the cy cle Slender tubular 
glands with high columnar epithelium Pro 
grcssively increasing mitotic activity in both 
glands and stroma Correlated w ith the ripen 
mg of a new graalian follicle 

2 S crclorv phase Fifteenth to twenty 
eighth dav Glycogen mucicarmme po une 
material and fat appear m the gland cells and 
then in the lumen The glands become smu 
ous or saw toothed Stroma cell enlarge su 
perficiallv The vessels hypertrophy Corre 
iated with this phase is the development of 
the corpus luieum 

Schroeder s term secretory as applied to 
this stage IS not distinctive as Bartelmcz 
(19 7) has found that secretory activity i not 
confined to this period '\s 1 Meyer ha 
pointed out premenstrual is very mislead 
mg Pregrav id is much more sati factory 
and will be used throughout our de cription 

3 Dsqiiamitory aid reg n rail's pfase 
First to fourth or fifth days of cyHe Follow 
ing leucocytic invasion and pyckosis in the 
superficial mucous membrane extravasation 
of blood and desquamation occur Re epifhe 
hzation soon follow Correlated with thi 
phase IS the degeneration of the corpus luteum 

We shall follow thi except that it seem 
advisable to us to subdivide the hst phase 
separating the desquamatory and reparative 
processes The latter intervenes between the 
hrstsignsof re epithelization and there tora 
tion of a complete surtace epithelium 

Ihis scheme of Schroeder s based upon hi 
own material of over 700 case and several 
hundreds more from the literature serve as 
a norm according to which specimens may be 
classified by their re emblance to a given 
stage of the cvcle regardle s of the length of 
the menstrual period duration of flon and 
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other \anablc features Thus the fifteenth 
da\ of a thirt> fi\ e da> c> cle ma> resemble 
the tenth daj of the Schroeder chssilicxtion 
and IS thus regarded as belonging to the be 
ginning of the proliferatu e stage This pro 
andes also for those specimens remo\ ed after 
a 6 or 7 daj menstrual flou Vihich upon the 
fifteenth daj of the c}cle for example are 
liLelj to be more retarded than mucous mem 
branes from cases i\ith a 3 daj flow at the 
last penod 

DESCRIPTlOV 


Early prohjerahic phase CC T4S thir 
teenth da> The mucous membrane \aries 
from I 2 to 3 o millimeters in thickness as 
measured m 80 per cent alcohol ^ \\ ith the ex 
ceptionof a thin strip of lamina basalis (Schroe 
der) adjoining the muscle the entire stroma 
has the appearance of granulation tissue 1 he 
glandular epithelial cells are high columnar 
and in the earlj stage of secretor> actnita 
Mitosis IS acti\ c in both the gland epithelium 
and the stroma Occasional h mphoc\ tes 
eosinophiles and plasma cells are to be found 
in the stroma Ihe appearance of a histo 
logical section of a similar stage is shown in 
Figure I (CC 51 eleventh da>) 

The glands are sparse or modcratcl> abun 
dant and show little \ariation in form (.1 ig 
2) Thej are slender c>lmders with narrow 
lurmna which expand uniformlj from narrow 
superficial foveols toward the tunica muscu 
Ians at which they end in slight expansions or 
after branching in short vertical tubules Bi 
furcation maj occur in the basal half of the 
mucous membrane and is occasionally found 
superficiallv as well (Fig 2 Br 1) 

From the portions of the glands surrounded 
b> the denser fibroblastic stroma of the lamina 
basalis vertical tubules (Fig 2 BB) arise 
^hich project for varying distances into the 
granulation tissue stroma of the functional 
layer and which have no connection with the 
surface However since they reach a much 
greater length in older mucous membranes 
^ e may assume that they ev entually reach the 
surface and establish new glands thus serving 
to increase the number of glands in later 

UI bseq ( ttm t (th ih L { tli ra in mb 

- ^ .u . . K, 


stages Sucli outgrowths from the basal zone 
have not been previously recognized and wc 
would suggest callin^ them basal buds 

CC 288 twelfth dav Ihe mucous mem 
brane is i 9 to 2 i millimeters thick and pre 
sents a later stage in that the stroma is com 
posed of more mature connective tissue than 
in the preceding specimen The gland cells 
arc in the early phase of secretory activity 
Mitoses ire observed in both the gland and 
stroma elements Plasma cells lymphocytes 
and leucocy tcs are observ ed 
rigure3 shows entire glands from this endo 
metnum isolated by aad maceration The 
tvpical form of the early proliferative stage is 
seen J he basal ends of some glands branch 
irregularly and -^lender basal buds may spring 
from the portion of the gland m the lamini 
basalis and extend a variable distance toward 
the surface (Oland I BB) It will be noted 
that the glxnds are somewhat more irregular 
than in the prev jous case and arc more plump 
in form 

Laic prohfcrati e phase CC 141 fifteenth 
day 1 he mucous membrane is 1 8 millimeters 
thick \n early phase of secretory activity is 
common m the glands and there is no evn 
dence of the storage 01 gl\ cogen Mitoses oc 
cur m both tlie gland epithelium and the 
stroma Ly mphocy tes are the chief infiltrating 
cells and there are a few small Ivmph nodules 
The stroma reticulum (cf Sekiba zg 3} has 
differentiated through the entire thickness of 
the mucous membrane whereas m the two 
speamens previously described it was not 
present in the superfiaal granulation tissue 
Figure 5 taken from a thick free hand sec 
tion of this mucous membrane shows moder 
atelv abundant straight glands which branch 
basallv Corresponding to the increase in 
thickness of the mucous membrane the gland*; 
are longer Basal buds (BB) are a conspicu 
ous feature They are somewhat dilated with 
secretion and hav e grown considerably farther 
into the overlying stroma than in the previ 
ously described cases A study of serial sec 
tions of this specimen demonstrated that the 
basal buds are not connected superficially 
either with other glands or with the surface 
furthermore the mitotic figures in such basal 
buds proved they were actively growing 
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We ha\e here the dearest evidente as to 
the waj m \\hich the number of uterine ghnds 
mi^,ht be inLrea<5C(l twofold in the tour c of a 
ftu da\ To be sure thi'j specimen might bt 
rCf^ardcil isa\cr\ eirl^ phase of h\ pcrplasia 
but except for (he numcrou basil buds it 
ippc irs perfeeth normal I igure 4 presents 
a photomicro^nph of a thin section from a 
similar specimen 

£arl\ prci^ra id phase CC 61 twentieth 
(la\ The mucous membrane is j o millime 
ters thick The epithelium is still in the earl\ 
stage of seeretorx actuate The stromi is 
compo ed of miturc c nncctne (issue and is 
permeated b\ reticulum fibers Mitotic ac 
ti\i(\ has decrea td i compared with speci 
mens from the twelfth and thirteenth (li\ 
There is eaieienee of mild inleetion I igurc 0 
i d photomieru^jr iph from a section of similar 
histolooie d appe irance 

The changes in glami form which initiate 
the preoraxid jicnod are pres nted in TioUre 7 
which IS a photo riph of i free hand section 
The glands hue widened until thelumina are 
wider thin one halt tiic diameter of the 
gl inti \\ hile St me of them are almost 
straight («,/ /) most of tliem ha\c become 
sinuous igl ) or sammetneallv sateulatcel in 
form In other pirts of tlu mucous mcm 
br me and in other specimens the hrst appear 
an e ol w u*} or irregular gland lorm is found 
in the ba al one third {gl j) Slender hori 
zontil tubules irisiiio Irom the ba es of the 
glands bnneh cxtcn uel\ mcl there is some 
evidence of connections between tubule from 
uijacent gland Twobialbud (BB) lo e 
to the surface and tlilated with secretion were 
observed Smce mito 1 wa still active thev 
would prubablj have reached the surface and 
not h IV e become cvstie gl inds 

CC 66 twentv hr tdiv Fhcmucousmem 
brane 1 ^ o 4 j millimeters thick The gland 
epithelium is in the earlv stage of secretory 
actuitv Mitotic aetuitv is con idtrabl> di 
mimshed h igure h is a photomicrograph of 
a free hand section illustrating the meander 
ing cour e of a majontv of the gland 

I he next specimen cannot be regarded as 
normil but manv of the gland wtreperfectK 
tv pic il ind can be u eel to illu (rate the fonn 
of the prccravid gl ind 


CC 98 thirt> mnth daj The epithelmm 
IS not m the t>pical pregravid phase of secrc 

toi> actuitv hut contains abundant gljco^en 

Mitotic actuitv is markedh dimini hci? a 
compared w 1 th the preceding specimens of the 
proliferative phase The stroma is however 
adcmitous and the histological picture i 
that of the carl> pregravid phase Cjsfic 
glands arc not infrequent and their prcscn c 
ma> be regarded as an earlj stage of hjp r 
plasia The degree of infection is slie,ht It 
IS included here because particularlv good 
isolated glands were obtained 

Figure 9 shows several such entire gland 
isolated bv acid maceration Tran ition arc 
manifest from the slender round smuou 
glands to the complex sacculated and foldexl 
ribbon like tvpes Gland i i& a basal bud 
which had not reached the surface and was 
dilitin" due to accumulating secretion Fi 
urt loshows i ribbon likcgland photographed 
from two sides Note the difference m appear 
ance and the ea e with which different inter 
pretations of the same gland might be made 
depending on the plane of section in which it 
was cut 

Late pregra id phase CC 143 twentj third 
<h\ The mucous membrane is 2 8-4 milli 
meters tJuek It is typical of the pregravid 
(Schrotders secretory ) stage fFi" ii) The 
^upcrticial stroma is somewhat adematous 
and contains man> enlarged cell of the de 
cidual tj pe U bile there are manj gland cell 
which are not active!) secreting there are 
other which are at the height of the secretorj 
actuitv tvpical of the pregravid phase It 
presents a normal histological picture and 
agrees closel) with our other pregravid ‘^peci 
men and al o with Schroeder s (1926) FioUre 
44 taken from the twent) sixth da) \ nor 
mal corpu lutcum in full bloom was obtained 
from this case 

In view of the descriptions of pregravad 
gland given bv previous workers their form 
I surpn inch irregular In occasional group 
of glands the slender shape of the proliiera 
tue phise is retained and the onl) evidence 
of pregravid Chinee m their form is a slight 
rugo it) m the walls In man) there 1 a 
slender neck prophetic of the neck of the dc 
adual gland opening into the uterine lumen 
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Below the nccL region the lumen is grentlv 
dilated and the gland is more irregular Here 
we find a flattened sinuous shape sometimes 
coinpheated b> minor irregularities In a few 
glands the walls are s\mmetricaH\ saccu 
lated The lamina basalis is narrow and con 
tains the slim branched tubules which repre 
ent the gland bases figure i presents a 
t)pical group of glands from this specimen 
CC 69 thirtieth da> This specimen is at 
the height of the pregra\id pha^^e There is 
CMdence of accumulation of gl> cogen and in 
tense secretory acti\it\ The superficial one 
half of the endometrium is a erj oedematous 
but there is no e\adence of blood e\tra\asa 
tion or accumulation of leucocj tes so charac 
tenstic of the period immediatcU preceding 
menstruation There are man) cells of the 
decidual t)pt in the superficial stroma 
The glands present a \erj ^a^able appear 
ance The most ad\ anced forms arc show n m 
Figure 13 In the superficial one third the\ 
haN e a narrow lumen and are w a\‘> or ma> be 
irregular or spiral in form A few continue as 
narrow spirals but man) of them are ex 
panded so as to appear as narrow folded nb 
bons (cf Fig 10) reaching a diameter of o 
millimeter near the lamina basalis There arc 
in other words transitions from earl) forms of 
pregraMd glands to most complex t) pes char 
actenstic of end of menstrual c) cle 
Mensiruation Distinct reduction in secrc 
tory activat) characteristic changes in the 
walls of the blood \essels and extrax asation 
of blood into the stroma inaugurate a process 
of necrosis It is till a matter of debate as 
to whether all of the functional la)er is lost 
at each menstruation The process at no time 
in\ol\es the lamina basalis howe\er which 
Itself ma) be of considerable thickness 
CC 107a first da) The mucous membrane 
9“3 o millimeters thick ^Ian\ glands still 
show secretor) actmt) As a result of the 
accumulationof extra\asated blood the super 
fiaal stroma is. loosemng and disintegrating 
leaving the necrotic free ends of the glandi> to 
into the lumen of the uterus 
The glands are crowded (Fig 14) While a 
lew retain a slender waxy cjlindrical shape 
throughout the roajont) are oval in cross ec 
tion and \anable m width \Miere the lumen 




Flo I (above) CC 51 eIc\enUi day PI otomicro 
graph of an S section from an endometnum in the ea K 
proUferatue phas Cbaractenzed b> numerou mitoM. 
and a stroma resemblin'’ jouHo granulation ti sue X 2 
Fi 2 CC 148 thirteenth daj A group 0/ gland 
diavTi from a thick free hand ecUon of an endometnum 
m the same stage as that of Figure r Note straight len 
der gland branched ba allv and basal bud (BB) an-in^ 
/rora the gland of the latnina basah and directed toward 
the surface X 19 

IS considerabl) enlarged the glands appear as 
foldaj bands narrow at base but wa\'v 
Man) are irregular in form e\en at this le\el 
CC 80 first da> The mucous membrane 
2S ^ -31 millimeters thick The glands re 
semble an carl) pregraxid t) pe and show httle 
evidence of secretor) activit) Ihesuperfiaal 
one half of the mucous membrane upon one 
side of the uterus is necrotic and sequestrating 
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r 3 cc 88 t \ llth d > \ f hoi Kl d ! t I bv d m c t 
/ m a en } m t um th Jrl> p 1 f r t ph \ b sal b cl f m 

the br n h d basal p ( of bla d I X o 


(Fig 15 seq) The opposite side gi\cs little 
CMdcnce of oncoming menstruation bc>ond 
the great congestion of blood in the \e«sels 
and the absence of stcretor> artivity The 
intervening region is transitional 
This speamen illustrates ihit menstrual 
denudation maj oceur b\ sequestration as 
neJJ as b} tJie gradual crumbling ol the super 
fitial zone as illustrated in the two preceing 



specimens It further shows that different 
areas of the same mucous membrane maj at 
the same tirnc present different sta es of the 
menstrual process 

CC loi second dav The mucous membrane 
IS o 6 to ^ 5 millimeters thick This is due to 
the fact that in the depth of tht fundu the 
mucous membrane is still intact IFig i6) 
Here i\e see a hTmorrhagic stratum compac 
turn containing numerous decidual cell and 
trav etsed bj the slender necks of the gland 
The gland necks expand suddenh into flat 



l 4 CC 70 
a 6 M t fa 
pha Th tr ni 
and th gl d pp 


nt th d y rh t m aph fr m 
nd met i m th lat p 1 fetal c 

mor d »e tha th fj ph e 
r m eh met u X o 
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Fig 6 CC 1/6 t\ entj fr t daj Photomtcrograph of 
a 6 section of a mucous membnnc m t! c early pregra 1 1 
phase A stroma of organ zed conn cti e ti ue inuo u> 
and increased aidth of the gland and d creased mit lie 
activity characterize thi stage X zo 

teneJ much convoluted ribbons as the soon 
giosa is reached We find all transitions from 
this condition to almost complete desqua 
mation of the functional la> er 1 his specimen 
al 0 illustrates the necessit> of making a com 
plete survej of a menstruating cndometriurr 
ather than of stud>ing a single block 

CC 93 second da> The mucous membrane 
IS o 5 to I o millimeter thick There is little 
or no evidence of secretory actnit} in the 
remaining portions of the glands and the 
gland lumina contain a scanty secretion and 
a feu blood corpusclcb Occasional patches 
of epithelium in the late stage of secretory 
activity may be observed There is abundant 
blood in the superficial area and ly mphocy tes 
are numerous No mitoses were observed 

In the fundus the glands are simple cyl 
inders which divide as the lamina basabs is 
reached Here there are isolated gland tubules 
near the tunica muscularis which we interpret 
as basal buds Free glands may project for a 
considerable distance above the surface into 
the lumen of the uterus In the region shown 
in Eigure 17 part of the functional laver per 
sists as is shown by the irregular form of the 
glands 

Repair With the beginning of re epitheli 
zation the postmenstrual repair stage starts 


Gi 1 ui j y 0 Gl 1 



Fig 7 CC 61 tnenti th daj Photo raph of a thick 
free hand s ction f a mucous membrane in the earl> pre 
gravid phne Keginnin^ sinuosity and alv eolation in the 
bast of the gland i ob erv d X 15 

CC 161 fourth day The mucous mem 
brane is o 5 to o 8 millimeter thick Histo 
logically the lamina basalis which is all that 
remains of the mucous membrane is normal 
(Fig 18) Slight evidence of blood extrav 
asation remains and there is no Ijmpho 
cy tic or plasma cell infiltration Many glands 
extend above the surface and occasionally 
they are bent over in contact with the ad 
jacent stroma In a few regions epithelization 
seems to have begun by the migration of 
epithelial cells from the mouths of the glands 
(Cf x) and in one instance a layer of surface 
epithelium connects the mouths of two glands 
proof of beginning epithelization 



r g 8 CC 66 tw nt> fir t (Ia> Phot „ aph of a free 
hand ction of an earl> pregravid mucous membrane in 
luch the spiral tj-pe of gland is common X i ? 
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The decidual gland If an ovum n im walls which produce localized increase in 
planted in the endometnum menstruation their diaroeler Not all of the ah eolations are 
does not interrupt the process of pregravid s>mmctrical they ma> appear as irregular 
change secretory actmt) continues in the ridges upon one surface Since these are more 
Ijland epithelium stroma changes are ac common than the symmetneal alveoli see 
celerated in a striking fashion the stroma tions through the glands have a markedly 
cells h\ pertrophj mg into the larger decidual irregular appearance Thc> do not present 
cells and consequently the compact and the typical saw toothed condition in Ion 
spongv lay ers are more clearly differentiated gUudmal section 

There are no sharp differences between the H931 This specimen is a 3-4 weeks pre 
pregravid mucous membrane and the early nancy with 340 millimeter embryo Ihe 

decidua the pronounced decidual reaction decidua is 6 8 to 1 1 6 millimeters thick The 

for example is the only criterion by which a surface of the decidua v era is dissected by ir 
three week decidua in our collection may be regular furrows In the stratum compactum 
considered more advanced than one of our the glands appear as straight slender tubules 
non gravid 26 dav specimens 03 millimeter in diameter the epithelium of 

H 518 (estimated at iS to 19 days by J P which is flattened and appears stretchtl 

Greenhill ig 7) The decidua is 3 9 milli In the stratum spongiosum the glands widen 

meters in thickness Only an occasional gland suddenly and closdy approximate each other 
is actively secreting the remainder of the epi Their epithelmm is m an advanced stage of 
theliura IS in a resting stage This is probably secretory activity The outer wall of the 
due to conditions which brought about the glands m the stratum spongiOsum are fre 
abortion Numerous blood sinuses and a few queotiy smooth except for narrow irregular 
areas of extravasated blood appear m the invaginations of stroma elements which form 
superficial portion of the mucous membrane the cores of the saw teeth usually Since 
A division into compact and spongy strata otherirregulantiesdo not usually appearupon 
can be observ ed the surfaces of the gland it may be assumed 

The gland are sparse and frequently slen that these were eliminated by the expansion 
der with ridge bke alveolations of the gland and mutual compression 0/ the gland 
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Fi IT CC 143 tT\ent> third day Photo raph ol a 
10 p section from a late pregraMd mucous membrane 
\ery few mitoses and the e in the stroma the late slice 
of secretory acti ity and beginning dm ion into a stratum 
compactum and pon losum charactcrued this mucous 
membrane X 20 

It presents a stage intermediate between 
Grosser s (1925) figures 119 and 121 

H 465 Ihis specimen is classified as ap 
proximatel) si\ and one half weeks of age 
The embrjo measures 160 millimeters in 
crown rump length The decidua is 4 8 to 
9 o millimeters thick Both histological and 
thick sections show a resemblance between 
this specimen and H 951 described abo\e 
It unquestionably represents a more advanced 
stage The stratum compactum now forming 
one half of the entire thickness of the mucous 
membrane is much wider and the necks of 
the glands which traverse it correspondingly 
more slender The epithelium of the surface 
and of the necks is low and atrophied The 
deadua lacks a well defined lamina basalis 

DISCUSSION 

The stage of repair consists in the epithe 
hzation of the wound surface by the conjunc 



mctrium as shonn in T ^^ure 11 Note the sinuous alveo 
latcd shape and slender necks opening into the uterine 
lumen X 19 

tion of epithelial sheets which migrate from 
the mouths of the glands As a result of the 
gradually increasing mitotic activity the 
slender simple glands of the period of pro 
liferation are reconstituted 
Throughout the proliferative period the 
glands lengthen and the lumina widen The 
rate of growth of the glands becomes more 
and more rapid as compared to the stroma 
and as a result the gland assumes a sinuous 
form With the onset of secretory activity 
the individual gland cells increase in size 
adding still more to the gland surface 
During this time the number of glands ma> 
be increased by the grow th of basal buds from 
the lamina basalis to the surface It is possible 
that some of the basal buds may represent 
the remains of glands which did not join in 
the epithelization dunng repair period and so 
did not reach the surface the majorit> take 
their origin from the bases of the glands 



236 


SURGERl GiNECOLOG\ A\D OBSTETRICS 



I 3 CC 60 th I th ] V t p f gb (1 dn 

/ m tl L fr ha d t 1 mu ^ m mb n that 
had a h d th h jght of ihe p g d ph X 9 

Since bnsal buds are to be observed m 
practical!) all specimens of the proliferative 
stage we are justified in believjn^ that the 
number of glands is norm ill) increa ed 
during the cycle \ comparison of photo 
micrographs of the eleventh and twentj 
third da) ca es (Figs i and n) makes this 
appear to be the case This is however a 
difficult matter to decide If vve were to 
assume that the stroma remains stationary 
during the c)cle it would be cas) to show 
that the decrea c in distance between the 
glands IS simpl) a matter of thtir increase in 
diameter but thi assumption is fa! e becau e 
wt knov that the uterine mucous membrane 
doubles Or triples in thickn ss dunng the 
pregravad period as compared to the period 
of repair and thus involves a matcnal in 
crease in the ‘Stroma Ihe stroma cells are 
separated bj an accumulation of oedema 



F 4 CC Th f ha d t n f m th 

first dij f m n iru f n Ih ra 0 m mbra e h d 
ndg mkfpfR Jtnfrmt lit trom 
h I sen d f ng 1 th bl od th gl d 0 
/i1 ttndpjtl th dsithnrt 
sir m X 0 

fluid In order to prove then that the num 
ber of uterine glands increases dunn„ the 
cvcie it would be necessary to determine 
the ratio between the stroma growth and in 
crease in glandular surface Ihis could be 
done onl) b\ studying the statistics of mam 
hundred of normal cases The alternative 
would be to count ev er\ gland in a large <eric 
of normal uteri with similar histone removed 
early and late in the cycle 

The gradual cessation of proliferative 
activilv during the latter half 01 the cvclc 
leaves some of the basal buds which ta > be 
very numerou (CC 141 Fig 5) stranded at a 
variable di tance between the lamina ba ah 
and the surface I\hen pronounced secre 
ton activitv 1 inau uraletl m the gland 
tho e buds vvhich have not reached the sur 
face are dilated tor the onlv path bv which 
the secretion could reach the lumen of tre 
uterus IS by wav of gland tubules m the 
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Fig IS CC 83 Photograph of a block of ti sue m 
alcohol from the t rst da> of menstruation The mucou 
membrane shows difTerent stages of the process SI Q 
indicates an area in which seciuesiralion 1 occurnng Tlic 
opposite area is h>’per 3 :mic while the Iran itionai area 
is hypertemic and necrotic E\identl) it ill next be affected 
b> the menstrual process X 15 

lamina basalis The peripheral dilatation of 
such basal buds shows that secretion does 
not follow such a course 
The uterine glands differ from most other 
glands of the bod> in their periodic intense 
proliferatu e acti\it> their separation from 



Pi 17 CC 93 A photom crograph of an 8 p section 
from the second da> of menslruati n Little remains be 
sides the somewhat sinuous and aheolat d basal portion 
of the glands in a zone of the functional Ia>cr o\crljing 
the lamina basalis X o 



I ig 16 CC loi Photo raph of a thick fr hand cc 
lion from the second day of men trualion \n ar a of 
intut mucous membrane i shown winch gra !e off to al 
mo t compi t d nudat n illu tratm^ that n erotic 
changes do not p, on at the same rate throughout the 
endom Inum X 0 

each other b> an abundant stroma their 
vcr> delicate connectne tissue sheath and 
their periods of heightened secretorj acti\it> 
The combination of these factors naturally 
results m irregularities in the form of the 
glands budding from the gland walls union 
of buds from adjacent glands in the basal 
zone and branching 

In their pregraxid transmutation the 
changCb which the glands undergo arc purelj 
fortuitous being a combination of the cir 
cumstanccs of torsion degree of secretorj 



gratin from the mouth of a gland to re surface the mucous 
membrane X 20 
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Since, ba^il buds are to be ob er\e<l in 
practicill> all specimens of the pro!iferati\c 
stage we are justified in belieaing that the 
number of glands is normall> increa ed 
during the cade \ comparison of photo 
micrographs of the. ele\enth and twcnt\ 
third da\ cases {Tigs i and ii) makes this 
appear to be the case This is honeaer a 
difficult matter to decide If we were to 
assume that the stroma remains stationarj 
during the c\cle it would be easj to show 
that the decrea e in distance between the 
glands is simpl\ a matter of their increase in 
diameter but this assumption is false because 
we know that the uterine mucous membrane 
doubles or triples in thickness dunng the 
prtgraaid period as compared to the period 
of repair and thus imohes a matena! in 
crease m the stroma The stroma cell are 
separated bj an iccumulation of oedema 



I h 4 CC 
frst d > f n n tru 
u I Ko m kf i p 

I I n d a d 

/ h t l ntp 

I m X <} 


h cl t n f m tfi 
ID u in ffibf h d 
n f rm t TIi tom 
th bl od th fit li 
ih df. s f the n c ot c 


fluid In order to pro\e then that the num 
ber of uterine glands increases during the 
c>cle it would be necessarj to dcttrminc 
the ratio between the stroma growth and in 
crease in glandular surf ice I hi couW be 
done only bj studving the statistics of man) 
hundrerls of normal cases The alternative 
would be to count e\ erj gland m a large senf^ 
of normal uteri with similar hi tones removed 
earl) and late in the c)clc 

The gradual cessation of proliferative 
activity during the litter half of the cjcle 
leaves some of the basal buds which ma) be 
ver) numerous (CC 141 Fig 3) stranded ata 
variable di tance between the lamina basali 
and the surface WTien pronounced secre 
torv activitv 1 inaugurated m the gland 
tho e buds which have not reached ‘he sur 
face are dilated for the onl> path b> wmen 
the secretion could reach the lumen oi ne 
uterus IS bv wa) of gland tubules m the 
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SUMMAFY 

During the period of prolifention the 
uterine ghnd is characterized by its slender 
cylindrical shape with a lumen less than one 
half the diameter of the gland Usually the 
lumen is somewhat greater basally but e\en 
at this stage irregularities are encountered 

The simple tubular glands may end in 
slight dilatations at the base of the mucous 
membrane, or they may divide at any point m 
their course but this is uncommon except in 
the lamina basahs Rarely we see two glands 
umte and the single trunk extend to the 
tunica musculans In the basal zone branch 
es of the second or third order may be found 
and they may follow a course parallel to the 
muscle layer These ultimate branches arc 
slender tubes sometimes of considerable 
length In this proliferative stage basal buds 
are observed appeanng first in the basal 
portion of the functional layer and projecting 
toward the surface The later the stage in 
the cycle the longer the buds usually are 

As growth progresses increase m width 
of the glands occurs bifurcated glands are 
more common and undulations or symmet 
ncal ah eolations appear first m the basal 
part of the functional layer and gradually 
extend throughout the glands Further 
changes are fortuitious and the final shape 
assumed by the pregravad gland is variable 
depending upon secretory activity and differ 
ences in growth between the stroma and 
gland epithelium These glands may be cir 
cular or oval in cross section and follow a 
spiral or undulated course with occasional 
buckling of adjacent bmbs upon one another 
at different angles In many mucous mem 
branes an undulated ribbon like gland pre 
dominates A few glands even in the most 
pronounced pregravid mucous membranes 
remain slender and unchanged save for a 
slight rugosity of their walls The tubules of 
the lamina basahs usually remain unchanged 

During the necrosis accompanying men 
struation the glands are more resistant to 
this necrotic process than is the stroma and 
as the necrosis progresses the glands can 
always be observed protruding above the 
level of the stroma 


In repair cpithehzation occurs by migra 
tion of the epithelial cells from the mouths 
of the glands and this process is aided by 
the tendency of the projecting glands to 
bend ov cr upon the denuded surface Mitotic 
activity begins at once immediately causing 
changes in the mucous membrane 
The typical decidual gland is characterized 
by two features (i) a long slender neck tra 
versing the stratum compactum and (2) an 
almost smooth exterior in the stratum spongi 
osum which has resulted from pressure and 
dilatation The original irregularities persist 
as projections into the lumen 

Vcknonledgment j due Dr Geo U Bartelmez under 
\ hose supcrvi ion the present problem has been under 
taken for many of the illustrations included for critici m 
m re%nsion of manuscript and for constant encouragement 
\\c are also indebted to Miss Agnes Niton for the draw 
m s which accompan> the tett and to Miss C M Benslej 
for a d m the preparation of material 
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TVBLI I-CLIvrc\L D\T\ OV THE SPCCIMEVS DCSCRIBED 



actuitj difTerences in the rate of crouth of the devidual tellb in the de\ elopment of 
beU\een epithelial and stroma elements and the stratum compattum Such a proce s of 
pattern of the in\esting blood capillancs h>pertrophy m reases the thickni. » of the 
the e factors maj \ ir> in their effect and os compacta and so the epjthel/um of the gland 
a result the e\ entual form of the gland \ iries adjoining the surface i stretched out and the 
S\mmetncal spiral gland such as ha\e fre diameter of the lumen decreased 

quentlj been described from study of thin Secretory acti\it\ i accelerated in the d 
sections are rather uncommon m our matenal adual gland and ib the outlet is> perhap rc 
In Figures ii and 13 talen from pre stneted bccretion accumulates to a greater 
tra\id mucous memLranes there ire sug extent than before The gland come into 
gCbtions of slender necks interposed between contact with one another and the external tr 
the convoluted portion of the gland and the rCoulantieb are more or Ics smoothed out bv 
surface and traversing the compact layer mutual pre burc The OTioinal fo'din„ of the 
These slender necks are the forerunners of wall nevertheless per ist a errifions pro ecl 
the elongated necks of the decidual glands mg into the lumen Thus we have the saw 
which are lengthened after the implantation tooth pregnancv gland to which Opitz called 
of the ovum as a re ult of the hypertrophy attention in 1899 



CLINICAL SURGERY 


rWM THE on ISJOA or j\ EL ROWGTCiL SLRGER] L\l\ERHn 01 CILIFORNIA 


BRAIV SURGERY 

With Spcci\l Referfnci to I xpo-iURE of thi Br\i\ Stem v\d PossTfrior Fossa tih 
pRiNCiPLi OF Intr\cr\m\l Dlcompri ssios \nd THi Rllief OF Impvctions 
IN TIIL POSTLRIOP FOSSX 

HOW \RI) C WFFZICII Ml) I \CS Sxs Erwcico 
F mthn fS tKlS|r>t tyfCir Ml I hi 


T he fascination of brain surgerj lies in its 
difficulties More than in the surgerj of 
other parts the mere opening and closure 
of a Mound is a major procedure It involves a 
difficult approach through exccpliona!l> heav> 
and resistant structures to orgins vital delicate 
and readil> traumatized It is laborious time 
consuming detailed work uith constant pos 
sibilities for hemorrhage The surgical treatment 
of the lesion itself often involves less time and 
effort than the exposure of it and the closure of 
the Mound The vascularity of the coverings and 
the special technical methods required to open 
the skull without injurv to its contents both pre 
sent their problems and their risks For the 
future of the patient proper closure is of the 
highest importance On the surgeon it makes 
social demands The slow painstaking detailed 
closure at the conclusion of a trying operation 
demands a self exacting thoroughness not often 
wiled upon in other situations More rapid but 
less detailed methods of repair bring in their 
tram late hiemorrhage herniations brain damage 
^ngi and hideous harmful protrusions and ‘icars 
Training m this branch of surgery necessitates a 
degree of gentleness and attention to detail seldom 
acquired m the surgery of less delicate structures 
Special methods are demanded for the control of 
bleeding and much experience in avoiding it 
The elaboration of the technique of neurological 
surgery is evidence of the necessities though 
simplification of technique is always rlesirable 
Smee the days of Lister the osteoplastic bone 
flap of Wagner with its wide exposure has re 
placed the measurements of cranial topography 
and the selection of a much debited localizing 
point for a trephine opening Likewise craniec 
tomies have given way to plastic operations upon 
Ihe skull except in the subtemporal and sub 


occipital regions In these areas where other 
structures than bone may give adequate protec 
tion to the brain such openings have their especial 
decompressive advantages The temporal and 
cervical muscles act as protective coverings and 
at the same time restrain excessive or harmful 
herniations Brain herniation through properly 
placed decompressions will cause no disabling 
symptoms Operative procedures tend to become 
standardized While for decompressions and 
approaches to near In structures these craniec 
lomies have especial advantages the plastic 
operations are generally used for the cranial 
vault 

For operations upon the hemispheres — the 
parietal frontoparietal and frontal osteoplastic 
flaps are used All have their bases m the temporal 
region With the thm squamous portion of the 
temporal bone m thib location they break back 
readily The temporal muscle and fascia act as a 
hinge With the flap reflected removal of that 
piortion of the bone beneath the temporal muscle 
permits leaving a decompressive opening after 
the flap has been replaced These large flaps per 
mit of Wide exposure Elevation of the frontal 
and temporal lobes gives access to the structures 
of the chiasmal region The entire anterior fossa 
and the anterior portions of the middle fossa can 
be reached 

Less systematic attention has been given to 
surgical approaches to those structures m front 
of the cerebellum and between it and the third 
ventricle This portion of the brain stem the 
pons tentorium and pineal region has received 
little notice The surgery of this area involves 
special considerations The principle of decom 
prcssion to permit expansion outside of the 
cranial cavity is old \et vMthin a certain part of 
the cranial cavity impactions occur 
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T he fascination of brain surgen, hes m its 
difficulties More than m the surgerj of 
other parts the mere opening and closure 
of a nound is a major procedure It m\ol\cs a 
difficult approach through exceptionalh hea\'\ 
and resistant structures to organs Mlal delicate 
and readil) traumatized It is laborious time 
consuming detailed r\ork nith constant pos 
sibilities for haimorrhage The surgical treatment 
of the lesion itself often invoUes less time and 
effort than the exposure of it and the closure of 
the round The vascularitv of the co\enngs and 
the special technical methods required to open 
the skull without injurj to us contents both pre 
*ent their problems and their risks For the 
future of the patient proper closure is of the 
highest importance On the surgeon it mikes 
special demands The slow painstaking detailed 
closure at the conclusion of a tr>ing operation 
demands a self exacting thoroughness not often 
called upon in other situations More rapid but 
less detailed methods of repair bring in their 
tram late hemorrhage herniations brain damage 
fungi and hideous harmful protrusions and scars 
Traimng in this branch of surgerx necessitates a 
degree of gentleness and attention to detail seldom 
acqmred in the surgery of less delicate structures 
Special methods are demanded for the control of 
bleeding and much experience in a\oiding it 
The elaboration of the technique of neurological 
surgerj is evidence of the necessities though 
simplification of technique is aluavs desirable 
Since the da>s of Lister the osteoplastic bone 
of Wagner uith its wide exposure has re 
placed the measurements of cranial topographv 
and the selection of a much debated localizing 
point for a trephine opening Likewise craniec 
tomies have given wav to plastic operations upon 
me skull except in the subtemporal and sub 


occipital regions In these areas where other 
structures than bone ma> give adequate protec 
tion to the brain such openings hav e their especial 
decompressive advantages The temporal and 
cervical muscles act as protective coverings and 
at the same time restrain excessive or harmful 
herniations Brain herniation through properly 
placed decompressions will cause no disabling 
s\ mptoms Operativ e procedures tend to become 
standardized While for decompressions and 
approaches to near bv structures these craniec 
tomtes have especial advantages the plastic 
operations are generallv used for the cranial 
vault 

For operations upon the hemispheres — the 
parietal frontoparietal and frontal osteoplastic 
ilaps are used AU hav e their bases m the temporal 
region With the thin squamous portion of the 
temporal bone in this location the> break back 
rcadil} The temporal muscle and fascia act as a 
hinge With the flap reflected removal of that 
portion of the bone beneath the temporal muscle 
permits leaving a decompressive opening after 
the flap has been replaced These large flaps per 
mit of wide exposure Elevation of the frontal 
and temporal lobes gives access to the structures 
of the chiasmal region The entire anterior fossa 
and the anterior portions of the middle fossa can 
be reached 

Less svstematic attention has been given to 
surgical approaches to those structures m front 
of the cerebellum and between it and the third 
ventricle This portion of the brain stem the 
pons tentorium and pineal region has received 
little notice The surgerv of this area involves 
special considerations The principle of decom 
prcssion to permit expansion outside of the 
cranial oivitj is old \et within a certain part of 
the cranial cav^tJ impactions occur 
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Decompressi\e craniectomies of the lower por 
tion of the occipital bone do not alwavs re 
lieve the pressure eien when due to tumor m 
the posterior fossa Persistent blockage of the 
periponline pathnats ma\ persist Enlarge 
ment of the posterior fo sa below b\ suboccipi 
tal cranicctomi is often disappointing for this 
reason 

The subtentorial space maj be enlarged b> 
wide opening of the tentorium or b\ section of 
the tentorium including the incisura tentoni The 
approach is best made from abo\e through Ahat 
we have termed the occipital flap The field of 
usefulness of this operation has v idcnc 1 m that 
it also serves as a supratentorial approach to 
certain infratentorial tumors It permits access 


to the pons to all tumors w hich sprin<^ from the 
tentorium and the posterior half f the fair to 
the entire occipital lobe inf all the midhne 
structures Ready exposure of the upper and an 
tenor surfaces of the cerebellum iv made areas 
which Cannot be uncovered b\ a suboccipital 
operation Enlargement of the posterior lo sa 
gives added opportunitv for expansion up\ ard 
Jhe brain stem is no Ion cr cro\ tied do \n into 
the foramen magnum E pansion up lard even of 
large mas es beneath the occipital Jol es gives no 
svmptoms and the blockage of perip ntine fluid 
pathvavs walh h\ drocephalus i relieved Im 
piction of the brain at the incisura often de 
mand unusual methods to procure relief from 
pressure 
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PREP\R.\TIOV OF THE FILED OF OFERMIO'! 

Sha\mg of the scalp is m\anabl} performed 
on the morning of operation Earlier shaving 
particularly if not carefully done may cause 
irritation or slight scratches may form ideal 
nesting places for staphy lococci Careful shav mg 
IS an important step in the mechanical cleaning of 
the scalp WTien combined with equallv detailed 
scrubbing \Mth soap water and alcohol the use 
of other antiseptics can be left to the uhim of the 
operator Careless and rough scrubbing causing 
minute abrasions of the scalp is to be avoided 

ANuESTIILTICS 

In this country while ether is the most favored 
anesthetic local anesthetics are being user! more 
and more in the surgerv of the central nervous 
system In our experience ether has been highiv 
satisfactorv Long periods of anesthesia are 
common It is our impression that w hen properly 
administered little difficulty can be justK laid 
to the ether anesthesia It is noteworthv that 
postoperative pneumonias are more rare after it 
in neurosurgical cases than in other types of sur 
gery as reported by Cutler and Hunt (1) from 
the Peter Bent Brigham Hospital and by Icrrv 
(2) from University of California Hospital It 
IS our impression that children stand long periods 
of ether less well than adults Even in the 
longest operations on adults other more likely 
causes could always be found if the condition of 
the patient was poor Cranial operations are m 
many ways well adapted to the use of local 
anesthetics Only the structures external to the 
skull need to anesthetized While the sound and 
feeling of the work on bone is unpleasant and may 
be startling when bone is fractured it is not 
painful Likewise ordinary handling and cutting 
of the dura is without sensation The brain is of 
course insensitive 

Bleeding is lessened by the injection of a local 
anesthetic with or without adrenahn as con 
trasted with the fact that there is apt to be in 
creased congestion w ith ether \\ ound healing m 
our experience has been equally good with both 
It IS not an uncommon experience to find that 
advocates of local anesthesia use considerable 
amounts of drugs having general effects parti 
cularly morphine and scopolomme This is hardly 
local anesthesia and certainly such drugs m m 
ciividuals prone to respiratory difficulties from 
pressure should be used guardedly if at all In 
c'Tcnence to i per cent novocame 
^ ith 3 drops of I 1000 adrenalin to the ounce has 
een used for infiltrating the scalp and for the 
eeper injections between pericranium galea 



and scalp Lessened tendency to scalp bleeding 
occurs but another important factor in lessening 
bleeding is ihe use of a position m which the head 
IS higher than the body though not necessarily a 
silling position In the event of respiratory 
difficulties it is desirable to be able to lower the 
patient s head 

As to the choice of anesthetic in an individual 
case \\ hile judgment changes from time to time 
It IS our custom to consider local anesthesia 
preferable m stuporous patients especially m 
those with respiratory difficulties or very high 
degrees of pressure and m others who may 
themselves prefer it Likewise it is favored m 
patients with marked cardiorenal disease or pul 
monary infections The mere fact that an opera 
tion can be carried through with little or no pam 
under a local anxsthetic is not to our mind a 
sufficient reason for invariably insisting upon it 
If m such a case the patient is sweating or ex 
hausted and worn out at its conclusion one can 
hardly feel it is altogether satisfactory It re 
quires a considerable degree of equanimity and 
fortitude for a patient unfamihar with his sur 
roundings to submit to a brain operation under 
local anaesthesia In special instances a light gen 
eral anieslheUc has been used for the latter por 
tions of long operations Tor the use of ether 
the intrapharyoigeal method has met all require 
ments 
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THE GEVER VL TECHNIQUE Or OSTEOPLASTIC FLAPS 

Selection of the site of incision taking mto 
account the area to be explored and leaving an 
adequate pedicle for the flap cwculaljon and 
marking of the site should precede a hrm draping 
of the held Cross hatching of the line of proposed 
incision uill facilitate proper matching of the 
margins upon closure Digital pressure of assist 
ants on each side of the inci ion is used to control 
bleeding and retract the margins of the wound 
while straight fane pointed h^mosiats are applied 
to the fibrous under la\er of the scalp at fre 
qucnt intervals usuall> about t centimeters As 
these clamps are laid back the vessels of the 
scalp though thev mav not be included m the 
bite of the clamp are compressed The scalp of 
the flap Itself mav be controlled m the same wav 
or Its base ma> be constricted b\ means of a 
special clamp 

For pnmarj bone openmj,s a broad perforator 
the point of which will pass through to the dura 
while the broad portion is still en^'aged is safe 

If the operator i careful to test bone thickness 
b) percussion he will avoid possible accidents 
when dealing w ith the paper thm areas occasional 
1 > met In placing the perforator openings it will 
be found that it is desirable to have the base of 
the bone flap near its hint,e narrower than the 
free margin If the two perforator openings near 
est the base are placed to keep this in mind the 
flap when replaced will he m position more satis 
factonl> Five perforator openings in all are 
usuallj sufbcient The perforator openings ma> 
be enlarged with a burr of the same size Motor 
driven instruments are preferred b> some but 
add greatl> to the armentanum and to sienhza 
tion none to the safety and sav e but little time 
With properh sharpened instruments the effort 
of making the openin s is slioht Larger burrs are 
required to betel the openiOoS properly when the 
bone IS unusuall) thick Narrow long curved 


penosteal separators are used to separate the dura 
from the bone pnor to passa e of guides for 
Gi h saws W ith them the dura should be freed 
f r the entire distance between openings Two 
thin ribbon guides of spring steel with blunt 
points mav be passed between adjacent openm 
To a hook on one of these next the bone the 
Gigli saw is attached and drawn throu h The 
second guide lie against the dura and protects 
It from the saw W ith the Gigli saw the bone is 
cut from within out and beveled outward It is 
well not to incise the galea and pericranium 
deliberateU prior to this stage as if done u \ ill 
be found that venous oozing from bone will 
occur and there is also a greater tenilencv for the 
soft tissues to strip from the bone of the flap 
U IS desirable to use fairlj fine rather than coarse 
saws for though the latter cut faster thev permit 
the flap to settle undulv when it is replaced The 
base 01 the flap mav be fractured back but when 
the bone is heavv as m the occipital flap it mav 
require special cutting with saw or bone cutting 
forceps Bleeding from the bone is controlled bt 
the use of bone wax 

refleciion of the bone flap mav reveal bleetlin 
bone mar ins or bleedin" from dura! vessels 
Temporarv control of the latter bv small v et 
cotton sponges and pres ure will usuallv permit 
of the opening of the dura when thev can be 
more safelv controlled bs suture or the u e of wire 
clips Prior to the opening of the dura the rc<luc 
non of intracranial pressure is often necessarv to 
prevent sudden herniation and brain contusion 
This is reidil) accomplished m the. presence of a 
h>dro«phalus b\ ventricular puncture Lvcnm 
Us absence some fluid ma> be obtained bv ven 
tricuhr puncture or hvpertomc intravenous solu 
tions of glucose or 1 in ers soluti n maj be 
used Occasionallj puncture f the opposite 
ventricle through a separate openin is nece sar> 
In our experience the dura is best opened b) a 
flap inci ion with the ba e of the flap towar J the 
longitudinal sinu This permits of easier closure 
in the face of considerable pressure The iie and 
character of the lesion with which we ar dealing 
often make some other arrangement of the flap 
advi able 

for the control of cortical vessel about a 
tumor ties with tine silk an<l si! er clips are use i 
Hamostats cannot be used an I ti s are pas ed 
beneath the vessel with a blunt { inted fine 
curved needle Dunn«' intracranial \ ork and 
cspcciallv in surgerv of the brain itself irrigation 
with Ringers solution at 40 degrees k largeh 
replaces spon ing and serves to keef expose! 
surfaces from drvin^ M 1st cotton 1 al o u 
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for mall pres'sure packs No gauze or other rou^h 
contact la permitted Suction apparatus to with 
draw fluid from ca\nties and largel\ to replace 
ponging ma\ be u«ed with satisfaction Small 
dural Nessela ma\ be controlled in the same man 
ner or plastered with bits of muscle when t\mg 
or cbppmg la not feasible For cloaure we beliexe 
that except o\er the area of a purposeful decom 
pre^ ion the dura hould be closed ^reas of 
dural defect in the absence of cause for pressure 
ma\ howexer be permitted in certain instances 
In the pre-^nce of prcasure dural defects or dural 
and bone defects should not be left o\ er the cere 
bralhemiapheresexcept perhaps inafew instances 
of moperable tumor alread\ causing complete 
los of function of that part of the brain 
For dural closure as for closure of the deep 
scalp and kin trials of man\ materials and 
man% t\-pes of sutures ha\ e cau ed a return to the 
fine silk suture CloseU paced sutures m the 
deep lax er of the scalp best control bleeding Ties 
of calp xessels arc rareU necessarj and when 
used a suture is whipped about the xc'scl and 
then tied 

TIIE OCCIPITAL FL.\P 

The following procedure was first u«ed in 19 i 
to gam acces to an acoustic neuroma which had 
been found at an earlier «uboccipiial operation to 
he too high in the angle for a sati facton approach 
b> that route Since that time thia operation has 
b«n Used with increasing «atisfaction for a wide 
XTinetx of lesions 

The occipital flap proxidea a supratentorial 
approach to infratentorial lesions W iih tumors 
and with impactions in the posterior fos'^ it 
offers a method of intracranial decompression 
The occipital flap u. placed with the hinge 
jUst aboxe the mastoid and the poatenor part of 
the temporal fossa The anterior margin of the 
flap exlenda from the posterior part of the tern 
pond fo »a upward to the region of the longi 
tudinal sinus and usuallx in front of the parietal 
ermnence The posterior margin is parallel to 
and immediateU aboxe the lateral sinus The 
mesial margin of the flap is parallel to the longi 
tudinal sinus and close to it The patient is 
placed in the face down cerebellar po'^ition 
the flap fashioned m the usual manner except 
that the hinge of the flap should be sawed as are 
the other margins The thickness of the bone at 
the hinge is great enough to make the fracturing 
of It difficult and uncertam \\ ith the dura ev 
po'ed X entncular puncture is performed and the 
xentncles well emptied Nearlx all of the lesions 
for which this operation is performed are asso- 
ciated with an internal hj drocephalus The 



empumi; of ihc \entricle permits of eas> ele 
lation of the occipital lobe ami I'lde exposure 

The^dura l opened usuallx Mlth the hinge 
antenorh tan mg number of xeins a ill 

be found communicating nith the lateral sinus 
from the margin of the occipital lobe These ate 
clipped or ued and dnaded From the dura ox er 
Ihe^trous bone in the region of the internal 
ear Wo or three %ems from the temporal lobe 
max hkexn e need ligating The occipital lobe 
if the xentncles are xxell emptied is 
xated xxith a broad flat spatula or broad lighted 
retractor The lifting of the occipital lobe upxvard 
expoes the tentonum the attachment to the 
marcm of the petrous bone the floor of the middle 
fossa and far forxxard to the posterior dinoids 
Retraction of the lobe laterallj from the fabx ex 
poes aU the posterior portion of the fabx the 
Mitire half of the tentorium and up to the corpus 
caUosura the pineal region and the ineisura 
tentoni The sinus rectus lateral and longi 
tudinal sinuses are of course all xasible \o 
other flaps m ordinarx use gixe as xxide a range 
of exposure as does the occipital flap 
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For approach to the tn/ratentonal lesions if 
pressure in the posterior fossa is hi^h c\cn after 
the reduction of supratentorial pressure by the 
ventricular puncture a lumbar puncture may be 
performed 

Incision is made m the tentorium Occasionally 
irregular venous sinuses ma> be seen m the ten 
lorium but can be controlled The incision in the 
tentorium is widened in all directions up to the 
petrous bone antenori^ to the sinus rectus mesial 
1 > and to the lateral sinus An occasional vein 
bridges between tentorium and cerebellum and 
requires clipping With this opening the upper 
surface of the cerebellar lobe is exposed over a 
wide area (Fig 3) I etraction of it backward and 
laternllv gives an exposure of the angle and the 
pons The se\ enthand eighth nervesarc seen below 
and the lifth root toward the midline Beneath 
the apex of the tent may be seen the opposite 
cerebellar lobe 

In the use of this method less di location of the 
cerebellar hemispheres and brain stem is required 
to secure a high approach to the angle The pons 
may be seen and dissection conducted away from 
it rather than toward it as is the case from a 
crossbow mcision 


With invading tumors the large tentoru] 
opening which is not closed permits an m p 
cranial decompression of the posterior fossa mill 
relief of the impaction so often een FoIIoiun i 
suboccipital operation for an irremovable tumor 
the internal hydrocephalus and increased pres- 
sure may persist due to unrelieved bloc! in 
such instances the tumor together with the other 
structures of the posterior fossa so fill the space 
that an impaction persists Blocka e of the 
fluid channels about (he mcisura tentorn—the 
peripontine pathway and the midaagittal cere 
bellar channel or the posterior part of (he mtra 
ventncular system persists W ide opening of the 
tentorium permits upward expansion 0/ (uraors 
which otherwise press the cerebellum downward 
and enlarges the subtentorial space Protrusion or 
extension upward beneath the occipital lobe is 
accompanied by no symptoms and greatexpansion 
IS permitted W ith great dislocation of structures 
in the posterior fossa the incisura (entora may be 
cut 

This has resulted in the relief of obstructive 
hydrocephalus when suboccipital decompres 10ns 
have failed At the conclusion of the opralion 
the dura of the tentorium is left widely open 
The dura over the vault is completely closed and 
the Qap replaced 


MODiriCVTlONS OF SIETIIOD 
In individuals who have previously been sub- 
jected to a suboccipital operation the occipital 
flap mav be modified If there has been a sub 
occipital crossbow mcision one lateral half of the 
incision may be used to form the posterior margin 
of the occipital flap f Fig 4) In such instances the 
scalp has been dissected downward sufficiently (0 
expose the line of previous incision in the neck 
muscles just below the superior curved hne The 
muscles have been cut again alon the line w 
prev lous incision The occipital flap has been then 
formed to include all the bone down to the de 
compressed area This involves removal of the 
bone overlying the lateral sinus but thi 
proved to be surprisingly free from difficulty The 
bone cuts are made in such a way that the nap 
cannot slide downward due to pull of the reeV 
muscles after closure In certain instances to 
secure even greater freedom of expose 
lateral sinus may be tied and divided 
cut may be carried on to the inci ura ana \ t 
entire tentorium reflected Inasmuch as 
suboccipital operation has been prevnou 
formed the cerebellum is already decoropr 
and can be retracted posteriorly and downw-w 
much more readily 
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UODITICWIOSS OF SUOOC CIPII\L 
PPOCEDtriJES 

incision of Cushing ma\ uith 
depending upon the build of 
Jn patient be modified to advantage 

cerjfi children m inlra 

mil, 1/, ^^ors and especiall> in those adults 
Tn ti,o ^’cclvs a midline incision has been used 
jnir .c intracranial pressure the bleed 

bi^-jn during the operative performance 

Srm^ reduction of pressure With an in 
\entncular puncture 
te lor^Jin.- opening over the pos 

This <?brt. i!j V ^ lateral ventricle is helpful 
operation at the begmmng of the 

lessenlT, once reduced bleeding 

ceDhaliK presence of an internal hvdro 

indicafp 1 absence, of which would 

san <inh^ probable diagnostic error and unneces 

Pomts shoinS* t«*ri,cal 

‘Obtain the best 
from inidline incision should extend 

occjDifai nr f centimeters above the external 
Ptal protuberance downward to the fifth 



cervical spine or lower and is earned through the 
scalp down to the deep fa'st.ia (Iig 5) Wide 
dissection of this laver from the deep fascia is 
important and the separation is earned well 
lateralward The midline between the cervical 
muscles is split retracted and subperiosteal 
separation of mu cles from the occipital bone is 
made This is facilitated b\ the use of double 
angled elevating retractors The subperiosteal 
separation is earned from the muscle attachment 
at the superior curv ed line abov e to the mastoid 
laterallv and temporarv gauze packs introduced 
After a similar separation on the opposite s de 
the area of exposure is increased bv cutting the 
deep fascia and muscular attachments to the 
right and left of the torcula for a distance of 
about 3 to 4 centimeters A fringe of deep fascia 
and muscle is left for subsequent suture (Fig 6) 
Contrarj to the crossbow incision in which the 
occipital arterv and great occipital nerves are 
divided these structures can be spared T he nick 
ing of the firm ligamentous attachments to the 
foramen magnum and the atlas and the use of 
spring thvroid retractors give a wide exposure 
and permit the same bone removal dural opening 
and opportunitv for decompre sion and the 
necessary intracranial work a the wider cross 
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bow mcjsion (Fig 7) Closure of course is much 
simplitied 

THE ippROiCif TO rcriroRS of the cfrebeii-o 

PONTILE ANC.LL B\ THE SUBOCCIPITAL ROUTE 

W 1th angle tumors if approached from belou 
a combination of the above midlirte incision with 
a single half of the crossbow incision shortens 
the procedure considerablj without sacrificing 
the advantages of the full crossbow (Fig 8 ) 
The side opposite the lesion can be fully decom 
pressed without wide incision of scalp and muscles 
On the side of the lesion the curved incision should 
be carried out to the roastoid and down lo or just 
below Its tip To obtain the full advantages of 
evposure the scalp must be freelj dissected well 
back from the deep fascia before cutting the 
muscular attachments at the curved line The 
bone removal must extend full) to the lateral 
smus above and laterall} to and often into the 
mastoid cells The bone removal below is carried 
well beneath the reflected muscles which are 
thorough!) retracted 

In the crossbow operation 0/ Cushing im 
proper handling during and after operation ma> 
give rise to two difficulties Impairment of cir 
culation of the angles of the flaps is caused first 
b) too free use of hsmostats m thi region 
throughout the operation and second b> deep 
sutures of the scalp which include and constrict 
too much tissue and skin sutures which bear the 
same criticism During the closuw for a distance 
of 2 centimeters from the angles fine skin sutures 
which take ver) small bite of the skin onl> 
without subcutaneous tissue are sufficient to ob 


tain accurate approximation The full crosshov\ 
incision divides the entire occipital nerve supplj 
leaving the most promin nt portion of the 
occiput anssthetic The risk of lecubttus if tbe 
weight of the head is allowed to rest mdefiniteh 
on this area is obvious particularlv since its 
blood suppl) IS somewhat lessened b) the same 
incision The proper filling up of the suboccipital 
hollow with an adequate amount of dressings will 
remove the possibilit) of too localized pres ure 
and the unnecessary decubitus 

As in the surger) of other regions a satisfadon 
exposure of the lesion is essential For manv of 
the lesions m the posterior fossa the crossbow 
incision of Cushing or some of the imphfications 
of It are satisfactory For the approach to lesions 
hi h m the angle it leaves much to be desired 
The methods here pre ented have been found 
helpful B> meanb of the occipital flap a tran 
tentorial approach can be made It affords access 
to the upper and anterior surfaces of the cere 
bellum to the fifth nerve and other nerves of the 
angle This is an ideal approach for lesions of the 
tentorium the posterior half of the falx cerebri 
the occipital low the pons and pineal region 
Section of the tentorium and mcisura tcntorii 
affords a method of intracranial decompression 
Bv means of It h>drocephalu from impaction in 
the posterior fossa has been rtlieved when other 
measures have faded 

REH RFNCCS 
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FROM THE SURGICAL SERVICE OF RUDOLF IIOSPIT \L OF VIE^^ 1 

THE THORACOPLASTIC TREATMENT OF PULMONARY TUBERCULOSIS 

By PROl rSSOR WOLl GVNG DFVk \itss\ \ustru 
D t fth F ts g IS R (] ini ptal 


T he operitiv e treatment of pulmonary tuber 
culosis not onl\ is of advantage to the mdi 
vidual but possesses great hygienic impor 
tance for society because m the great majont> of 
cases It IS possible to free the sputum of the 
patient from bacilli and this eradicates one more 
source of infection m the patient s environment 
The surgical treatment of pulmonar> tuberculosis 
IS therefore of no little importance and deserves 
to become better known 
If the outcome of operation is to be good the 
indication for operation must be right This how 
ever is a problem as difficuU to solve as it is im 
portant In principle onl> unilateral cases arc 
suitable for surgical treatment if internal measures 
have proved fruitless or the financial status of the 
patient makes protracted conservative treatment 
impossible Old stationarj individual foci in the 
healthy lung form no absolute contra indication 
but one must make sure that such foci have no 
tendency to progression In addition the diseased 
lung must disclose a tendency to shrinkage (purely 
or predominantly productive or proliferative type 
of tuberculosis) Essentially exudative forms 
which lead to rapid progression of the disease and 
cachexia arc much less suitable for surgical treat 
ment since the chances for cure or considerable 
improvement are small and the mortality is great 
The one other requirement for operation is the 
presence of pleural adhesions since the presence 
of a normal pleural cavity demands the trial of an 
artificial pneumothorax It is important to try 
such a pneumothorax before deciding upon opera 
tion I have repeatedly observed that pneumo 
thorax is still possible in cases in which the pleural 
cavity is apparently entirely destroved Only m 
exceptional cases should primary thoracoplasty 
be tried with the presence of a free pleural cavity 
Aside from an extensive affection of the other 
lung absolute contra indications to thoracoplastic 
treatment are high fever rapid progression of the 
case lobar tuberculous pneumonia decompen 
sated cardial affection tuberculosis of the inles 
tines and kidneys and multiple foci of the bones 
Partial thoracoplasty is indicated in cases of 
incomplete pneumothorax or as a complement to 
the non collapsed part of the lung in the presence 
of a lung plug 


Of the various methods of operation in use I 
wish to discuss only that of thoracoplasty 

xrciiNiQur 

Preparation of the patient Every protracted 
case of pulmonary tuberculosis damages the heart 
because of toxic action and the result is to be 
observed in tachv cardia and an easily compressible 
pulse Since thoracoplasty calls for reliable heart 
action because of the reduced pulmonary circu 
lation on the side operated upon it is necessary to 
carry out a preliminary treatment if the heart is 
not in satisfactory condition This is done bv the 
administration of digitalis or cardiazol as well as 
by keeping the patient in bed It is especially 
important to cleanse the affected pulmonary focus 
as well as possible by means of expectorants so 
that postoperative stasis of secretions and the 
danger of aspiration may be aviodcd The mtes 
tine should also be cleansed m order to save the 
patient the strain of exhausting enemata follow mg 
the operation A half hour before operation the 
patient receives o or to o 0 gram of morphine and 
yi milligram of atropine hypodermically 

The position of the patient on the operating 
table IS of especial importance Inasmuch as the 
operation is if possible to be done under local 
ameslhesia the patient should be placed as com 
fortably as possible The back of the table is 
raised upright and a round pillow is placed in 
the lumbar region of the patient In this w ay the 
spinal column of the patient is bent toward the 
healthy side the affected side is maximally 
curved the intercostal spaces broadened and the 
operation thus considerably simplified A pillow 
is also placed under the head of the patient after 
it has been bent forw ard The arm of the healthy 
side should not be placed on the pillow under the 
head but is held down since otherwise quite un 
pleasant parKsthesia occurs (Tig i) An assistant 
extends the arm of the affected side maximally 
toward the front and downward in order to draw 
the scapula away from the ribs A pillow fastened 
close to the patient s pelvis on the table prevents 
the patient from slipping down The patients 
feet hang ov er the edge of the table but they must 
be well supported by a chair The assistant who 
pulls on the arm of the affected side simultane 
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ouslj pre ses one fist into that axilla m order to 
pre\ent the patient from falling over fonxard 
Utccslhesta A thoracoplasiic operation can al 
most ahvajs be clone under local anajsthesia and 
onlv if the patient is \erj restless and nervous i 
It necessar> to make use of a short and superficial 
ether narcosis I consider that a general anxsthe 
sia is detrimental and I have never >ct had to 
make use of one m these cases The method of 
choice IS conduction anxsthesia of the intercostal 
nerves After the field of operation has been 
disinfected lo cubic centimeters of a y" per cent 
solution of novocain or of a /4 per cent solution of 
tutocamc are injected at the loner edge of the rib 
m question about three fingers breadths lateral to 
the medial line of the spinal processes This injec 
tion IS made on everj nb to be resected in addi 
tion to which the Ime of incision is infiltrated in all 
jJajers intracutaneous subcutaneous andwira 
muscular 

If the patient is lean intercostal anesthesia bv 
this method is rather easj If the patient is very 
muscular or fat it is often impossible to palpate 
the point of injection on each nb and this is often 
impo sible as far as the more proximal ribs are 
concerned as they are covered with thick la> ers of 
muscle In such patients it is advisable to use 
some other method One first anscsthetizes the 
line of incision lajerforUver with the antestheiic 
Then each nb is exposed and the anesthetic ap 
plied directlj One should not inject more than a 
total of 150 cubic centimeters of the anesthetic 
In 10 or 20 minutes the anesthesia is complete 
Should pain occur during the resection it is neces 
satj to apply a few more cubic centimeters of the 
anceathetic bv injection on the upper and lower 
edges of the nb m order to free the patient from 
pam Superficial general narcosis was necessary in 
only the most exceptional cases 

Incision Although the operation at one sitting 
is to be preferred to the thoracoplasty done in two 
or more sittings the operation is nevertheless 
seldom possible at one sittin" since it is too great 
an ordeal for an organism damaged to such an 
extent Operation at one sitting will therefore be 
an exception to be carried out onlv in a very 
strong afebrile patient whose heart ismabsolutely 
good condition and in wh3m the tuberculosi> has 
been of the purely productive form with a tend 
ency to shrinkage 

Generally the operation 1 carried out in two 
stages In the first stage the eleventh to the sixth 
ribs are rese ted in the second sta e the bfth to 
the first Resection should begin over the upper 
ribs only in the event of a tul^rculous empyema 
which compre ses the lower lobe of the lung 


Figure I demonstrates the incisions for each t e 

The lower plastic is begun with an inci ion at a 
level with the sixth nb about 3 fin ers breadth 
lateral to the medial line of the spinal processes 
the inusion drops perpendicularly to the eleventh 
nb and then about a hand s breadth laterally 
along the elev enth nb For the upper plastic the 
incision begins at about ^ or 4 fin ers breadth 
under (he shoulder extends first between the 
medial spinal line and the medial scapular margin 
downward as far as the scapular angle and then 
laterally until just under the latter The incision 
should not reach the apex of the shoulder because 
this would cut muscle tissue unnecessarily and in 
addition provoke muscular atrophy by sevenn 
the branches of the transverse scapular artery 
This result is not only disfiguring but also inhibits 
the function of the arm An arch like incision 
around the scapula easil} permits the latter to be 
lifted away from the thorax thus offerin a 
broader approach to the ribs just under it 
The incision should penetrate the km the sub 
cutaneous tissues and also all the mu cles as far 
as the ribs m the same direction The soft flap 
thus formed is pulled awav laterally as far as 
possible from the bones of tlie thorax This 1 of 
especial importance m the scapular region The 
long muscles of the back are separated from the 
bones and drawn toward the spine thus exposin 
those portions of the ribs between the costal 
angles and the lateral spinal processes It is 
usually possible to secure harmostasis m this part 
by suitable compression Jt is very important to 
treat the e long muscles with consideration since 
they are the foundation of the upright posture of 
the spinal column and any considerable damage of 
them wall enhance the tendency to scoliosis fol 
lowing thoracoplastic Now the ribs arc free for 
resection The periosteum in th middle of the 
ribi. IS first split and then with the rasp pushed 
away toward both edges In order to expose the 
anterior surface of the ribs the edges must tc 
absolutely free from periosteum This is best in 
sured by using the rasp from median line outward 
on the upper edge and from the side toward the 
inside on the lower edge (1 e against the direction 
of the fibers of the intercostal muscles Fi ) 
As soon as the posterior surface of the nb has been 
exposed the detachment of the periosteum from 
the anterior surface is carried out by means of a 
curved rasp (Fig 3) 

The effect of the operation is considerably im 
proved if the ribs are extensivelv re ected The 
greater the destruction within the lung the greater 
must be the extent of the resection and the col 
lapse effect The length of the pieces resected 
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Fjg r Showing position of the patient on the operating 
table and incision lines for first (a) and second (b) stages 


determines the degree of collapse In general 10 
to 15 centimeters are resected from the lower ribs 
10 to 12 centimeters from the middle ones and 
4 to 10 centimeters from the upper ones In pnn 
ciple the resection should approach the spinal 
column as closelj as possible and it is of particular 
importance to pa> close attention to just this 
point during resection as one is otherwise sur 
prised at the length of the stumps remaining 
If the stumps are too long the collapse effect is 
usuall> too small and it is sometimes necessar> 
to reduce the length of the stumps as far as the 
lateral processes of the spine b) means of bone 
forceps 

The resection of the 5 upper ribs demands 
individual attention (second stage) Under nor 
mal circumstances with the scapula m position 
these ribs are cov ered b> the scapula Now the 
successful collapse of the proximal ribs is of great 
importance because the upper lobe is usually most 
deeply affected and it is therefore ver> necessary 
that precisely these ribs be extensively resected 
In order to make this possible the scapula must 
be retracted energetically by an assistant by 
means of 2 retractors (Fig 3) this being possible 



Fi" The use of the rasp from the side (n{,ht) toward 
the spine on the lower edge and from the spine to the side 
(left) for the upper edge to free the rib of periosteum 

because of the arch incision mentioned above In 
this way it is possible to resect pieces as long as 10 
to 12 centimeters even m the upper ribs The 
decisions as to whether larger or smaller pieces 
should be resected depends upon the extent and 
advance of the pulmonary destruction 
The most dimcult part of thoracoplasty is the 
resection of the first nb The resection of this nb 
IS absolutely necessary m every case The ap 
proach is made suitably free by firm upward 
retraction of the soft parts (Fig 3) It is always 
necessary to take every precaution that the nb 
considered as the first IS really the first otherwise 
It IS quite possible that the nb can be overlooked 
This nb can be recognized by the fact that the 
surfaces are horizontally placed facing up and 
dow n instead of forw ard and backw ard Since the 
first nb IS considerably shorter than the others it 
IS sufficient for our purposes if w e resect only j to 4 
centimeters from it As it is particularly difficult 
to resect part of this first nb special instruments 
are necessary the best of these being the rasp and 
nb scissors recommended by Sauerbruch 
Just above the first nb the brachial plexus and 
the subclavian artery and vein pass by In the 
event that resection is not executed with caution 
these structures can be damaged with the rasp as 
well as with the nb shears Reports of such cases 
hav e been published The inj ury to the subclav lan 
vem may lead either to fatal hemorrhage or to air 
embolus and must therefore be avoided under all 
circumstances But there are also secondary 
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injuries to these structures such as those due to the 
presence of sharp el es or ends t > the rib stump 
It IS therefore nccessars to smooth these as well 
as possible In means of the rib forcep 

A.fier the operation has been completed (first 
and scconil stages! there follow s exact an I careful 
treatment of the wound A,U the loose and bruised 
pieces of muscle which are dama ed in their 
nutrition are excised the large wound ca\it> 
should be douched with sterile salt solution in 
order that ant possible bone particles ma> be 
washed awa\ Ihen the suture is carefulK exe 
cuted I or thi purpose the shoulder is pushed 
backward anil the e<l es of the wound brought 
closer together The muscle suture is done care 
fulK with the catgut button tSTie (x row m the 
tirst stage in the lower portion of the thorax and 
2 rows m the second stage in the upper portion of 
the thorax) I usualH put a rubber dram into the 
large wound ca\it\ after the first stage or in one 
stage operations and leax e it m for 4 hours under 
the musculature (Fig 4) Following the second 
staj,e the w ound caxit) 13 usuallj smaller and need 
not therefore be drained Fmallx the skm mci 
sion 15 sutured b> means of loosels arranged 
silk button sutures 


As a rule patients tolerate the operation rathtr 
well It IS absolutel} necessan however that a 
phvsician observe the pul e and the breathing 
tlunng the entire course of the operation It is 
also almost always necessary to administer a 
cardiac stimulant in the form of camphor or 
caffem luring the operation I lUo prefer to have 
the patients drink some hot black coffee or some 
cognac during an operation which i execute! 
under local anaesthesia Cyanosis ts not infrequent 
during the operation for the patients he on the 
healthy luno- which is thus inhibited m its breath 
ing excursions This is of no particular importance 
as long as the breathin is regular but as oon as 
marked Ivspncca appears the operation should be 
immediatelj interrupted an 1 improvement of the 
patient attempted b> means of supine position 
ox\gen breathin'^ and application of stimulants 
It lb sometimes adv isable to clo the operation m 3 
sfai^es m case of very weak patients 

Sxmetimcs a tachycardia occurs after the pa 
tieni has already been place I on the operatin 
table anJlhismav reach 150 heats to the minute 
In such cases it is best ti wait until the pulse has 
settled or to give stimulants (cardiatol camphor 
digipuratuml in the majority of case it is pos 
sibic tu continue as the pulse will drop m rate and 
the patient become quieter The tachy cardia may 
lie lue partij ti psychic excitement but if the 
increased rate per ists tespue all measures the 
operation should not be earned out In one of m\ 
patients yye yyere able to operate sueccs fully onlv 
after ^ attempt of this kind 

D fs 1 15 1 alw ay s ax 01 1 any po sible c impres 
SI in if the wound in ires in,, since this annoys 
the patientb greatly and disturbs breathing 1 he 
dressing should be very loose and I always 
banK e over an assistant s fist placed against the 
lowerpartofthestcrnumdunn theprocess Thi 
prevents too tight a bandage Supine position of 
the patient is sufficient security for the compres 
Sion of the wound This is also the reason 1 h\ I 
ayoid the non support position of the back The 
back should he on a support and if the bandage 1 
stuck with mastisol or the like it will not i>c 
displaced de pite its loo eness I lo n t u c the 
compression pillows recommended I v Sauerbruch 
yyhich ace attached to the thorax b\ means of 
rubber bands nor hav e I felt the need to use them 

\FTER TRE VTIIEM 

\lmost upright supine position of the patient 
position of the arm of the side operate 1 upon on 
a piUow all increase the comfort of the patient 
after operation It is sometime necessan to 
apply oxygen for breathing It is e pecialJi 
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important to use plent> of morphine or pantopon 
during the first \seek following operation Phe 
patients then cough more easilj The sputum is 
usually reduced during the first 2 dajs following 
operation then it becomes ey en more copious than 
before operation but is soon reduced again in 
quantity The nurses should be instructed to 
support the moy able side of the thorax ey ery tune 
the patient coughs and after a few dajs the pa 
lient can do this himself It is important that the 
patients cough energetically and completel) 
otherwise aspiration into the healthj lung is easy 
and this complication is alw ay s y erj serious In 
addition to morphine and pantopon cardiac stim 
ulants must be administered plentifully during the 
first few days following operation I consider 
the use of antipj reties of no great necessu> even if 
the temperature rises considerabI> the first few 
day s after operation as is often the case After 
a few days the temperature of itself usuall) 
drops to normal 

the mteryal between the first tnd the second 
stage is weeks if healing and general condition 
are good In the eyent that healing of the wound 
IS disturbed or the general condition too weak the 
mteryal must be suitably longer The earlier the 
second stage is executed the better and more 
complete is the collapse \fter the wound of the 
second operation has healed completely and the 
patient has regained sufficient strength he must 
be transferred to a suitable «anatorium for a 
period of from 4 to 6 months 

COMPLICATION*? 

It IS possible that during the process of ex 
trading a rib one ma> injure the pleura if the 
pleural cay it> is not completelj obliterated The 
result is a pneumothorax which if it is sacculated 
IS of no importance Threatening conditions occur 
onl> if the pleura is completel) free and the injury 
leads to mediastinal displacement due to total 
pneumothorax In such cases super atmospheric 
breathing must be applied and the pleural wound 
sutured air tight immediatelj If onlj a partial 
pneumothorax occurs the operation can be con 
linued In case of total pneumothorax due to 
injury of the pleura the operation is interrupted 
and the pneumothorax left alone These possible 
accidents shoyy how important it is to trj an 
artificial pneumothorax before operating 

Another complication is the disturbances in 
w ound healing yy hich occur more frequentlj if the 
soft pans hay e become thickened by 1) mph stasis 
before operation Sorgo in \ lenna emphasized 
the dangers of this complication Insuchcases the 
pleura also discloses a jellied appearance W ound 



Ti 4 Closure of wound and drama e tube in place 

healing tan take a disturbed course also m case of 
purulent pleural effusions and the protracted 
course can finally be proy oked by infection during 
operation a circumstance yyhich is not at all im 
possible considering the size of the wound cayily 

Complications maj also arise in the heart and 
m the other lung during the posloperatue course 
The latter are especiall> serious These compli 
cations are either the exacerbation of latent foci or 
the result of aspirations of sputum containing 
bacilli in tht course of incomplete expectoration 
and coughing The pneumonia which may occur 
at the end of the first or the beginning of the 
second week after operation is usuall> fatal 

RESULTS 

The effect of thoracoplastic operations depends 
upon the proliferating component of the process 
In the es'sentially proliferating (productiy e) types 
the immediate mortaht> after thoracoplasty w as 
3 to 4 per cent early and tardy fatalities together 
made up about 10 per cent Permanent cure and 
considerable improyement with freedom from ba 
ciUiwas ,oto vspercent The sputum is free from 
bacilli a few yy eeks after operation in some cases 
The more the exudati\e component present the 
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worse tre results In these forms the immediate 
mortalitj is 25 per cent the earlj and tardj fatal 
ities together o\er 50 per cent The chances for 
impro\ement are not more than 25 to 30 per 
cent and in patients over 50 jears are even less 
In the event that the operative result is not 
satisfactory an 1 the process is still unilateral the 
effect can be improved b> re operation This ma> 
consist in renewed resection paravertebran> of the 
upper ribs or anterior parasternal operation If 
the cavit> IS near the anterior wall the resection 


of the anterior rib portions (i to 4 or 5) leads to 
better results Secondary pneumolysis and plu 
gin^, vv ith paraffin can be earned out but these are 
usually difficult because of induration Phreni 
cotomv IS also possible This operation I rarely 
perform before a plastic operation and then 
only as a test operation Otherw 1 c I reserv e it for 
repeated pulmonary hsmorrhages Eveninverv 
obstinate cases I have repeatedly been able to 
secure cure or freedom from bacilli by means of 
one or more operations 



MNSON LT AL BLASTOM\ COSIS OF THE aSOPHAGUS 


55 


BLASTOMYCOSIS OF THE (ESOPHAGUS* 

Report of a C\se 

By rORTI R P \INS 0 \ MD Rochester Mi\vesot\ 

D fM d 

ALBC.RT C BRODEPS M D Rochester Mivnesotv 
l uS e IP th 1 gy M y Cl 
AND 

H XMILTON MOVTGOMER\ MD Rochester Mivsesotv 
r 11 w D m t logy d ^yph I 1 gy Th M y !• d t 


B lastomycosis of the skm uith gen 

eralized dissemination of the disease is no 
longer considered rare Jlanj such cases 
ha\c been reported b> Montgcimer> and Oiinsb> 
Stober and Wade and Bel the last obseraers 
having re\iev\ed the postmortem data m 47 
cases 

It is of interest that the oesophagus was in 
volved once onl> in this series of cases The 
patient was observed b> Shepherd and Rhea and 
succumbed to generalized blastom> cotic infection 
At the postmortem examination a fluctuating 
area i centimeter in diameter was found 7 centi 
meters above the cardia Ever> organ of the 
bodj v\as involved m the process except the 



brain The patient did not have svmptoms refer 
able to the oesophagus 

New reported a case of primarj blastomjcosis 
of the longue vv itbout dissemination and Jackson 
Dennis and Downing have each observed a case 
of primary blastomjcosis of the larjnx but we 
have been unable to find reference to an> case in 
the literature m which the disease was primarily 
m the ccsophagus We are therefore reporting 
a case recentlj observed m the Ma>o Clinic 

A man aged 41 j ears who had resided m Chicago for a 
number of jears was examined April it 19 7 Twelve 
vears previouslj he had had pulmonary tuberculosis and 
bacilli of tuberculosis were found in the sputum After a 
period of 4 months m a sanatorium there follow ed a period 
of excellent health for 11 >cars During thi time the 
patient had foUowed a strict hjgienic regimen sleeping on 
a porch at n ght His work as an accountant was done in 
comfortable surround n*^ Nine months previous to ex 
amination at the Sla>o Clinic he noticed obstruct on in 
the up^r portion of the ssopha'nis to the passa e of sol d 
food This had progressed slo vly to the po nt where soft 
foods were taken with little ditTcult> CEsophagoscopic 



Fig I Stricture of the upper third of the cesophagus 
from blastom>cosis 


Tig 2 Tissue from blaslomj cotic g anuloma showing 
budehng organisms 
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e m at on el where h d aled a m ss th pper 
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STABILIZATION OT THE SHOULDIR JOINT TOR HSBIfUAL 
DISLOCATION' 

Hs 11 wb srirz\ M n \ e v\ \l tri 

t I to k pe<J S 6 y 


T he shoulder joint is {requentl> the site of 
hibitual dislocations which cause disturb 
ances of function E\cn if the recurrence 
docs not produce such violent reactions as the 
pnmarj dislocation produces nevertheless the 
uncertrint) and the an\iet\ that recJi location 
jna> occur cause interference with working efB 
cienc> Because the joint is relaxed the least 
movement of the arm backward either b> eleva 



tion or b> the supporting of the arms in a back 
ward position causes rcdislocation of the shoulder 
joint (forward antenorl)) 

All of the well known methods of rehabilitating 
the joint hav e some w eak point Capsulorrhaphv 
alone is seldom satisfactory By the complicated 
muscle plastics of Clairmont ind Tinsterer some 
degree of fixation may easily be secured wath im 
pairment of motion in the shoulder joint Con 
sidered from the point of vaew of redi location 
this IS an advantage but from that of working 
capacity it is not so valuable 

Therefore another method was devased for 
fixation of the arm to the acromion the transfixa 
tion of fascial straps By this method the ran e 
of motion of the shoulder joint is preserv ed and at 
the same time the chances of redislocation are 
reduced to a minimum The method is as follow s 
With a curved incision the insertion of the 
deltoid muscle is exposed The muscle is separated 
from its insertion and the mam flap retracted up 
ward If it is carefully borne m mind that the 
distribution of the axillary nene is m the back 
partof the flap injury toitcaneasily beprevented 
After tlie capsule has been exposed a silk ligature 
double four ply strong (Turnersilk) is pas ed 
hSID kCty 
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wth a specnlK bent elevator perforated at the 
end around the surgical neck of the humerus and 
a double knot is made on the anterior side over 
the joint We therefore have four strong silk 
ligatures parallel to each other on the anterior 
surface of the joint These are transfixed and 
well knotted to the coracoid process which is well 
exposed The origin of the biceps muscle vv hich is on 
this process prevents the slipping of the ligatures 
The four threads form a strong band lying on 
the anterior surface of the joint The capsule on 
both sides of this band is now lifted and the folds 
arc sutured around the silk band Therefore the 
sheath in which the silk band now lies is exactlv 
similar to that of the tendon of the long head of 
the biceps muscle passing the shoulder joint 
We have therefore at this point which is the 
weakest point an artificial reinforcement of the 
capsule and also a shortening of the joint capsule 
space which we have gained b> the folding over 
It should be explained that the silk thread 
which we use has a tensile strength of 40 kilo 
grams (86 pounds) so that with one ligature we 
have a resistance of 80 kilograms and with the 
entire band a resistance of about 160 kilograms 



Tig 2 Before the operation dislocation occurred as 
much as 20 times a week Since the operation (1024) dis 
location has not occurrerd once The pictures sho v the 
normal amount of motion after operation 

The flap is now replaced and with perosseous 
sutures the deltoid tendon is fastened at the place 
of Its insertion on the humerus 

After a period of rest of 4 weeks the patient 
begins careful exercises 

In the cases operated upon bj this meth 
od the patients recovered complete working 
capaat> and regained free motion in the joint 
Dislocation which had been common at short 
intervals never recurred 


A SIMPLE METHOD OF REMOVING THE CERVIX WITH THE 
UTERUS IN HYSTERECTOAIY 

Bv H LMIE\ ai D FACS Boston 


I N Jul> 1923 ' we published a description of a 
method of excising the major portion of the 
cervix with all of the cervical canal inh>ster 
cctomv for benign lesions On account of the 
good results following its use m several cases we 
recommended its emplojment because it had re 
suited in the desirable accomplishment of excis 
mg practicall} the entire cervix together with 
the uterus without added danger to the ureters 
It IE It vSgsaJty 


with but slight added difncult> to the operation 
without shortening the vagina during the period 
of sexual activit) and with preservation of the 
cervical shell into which the broad and round 
ligaments are inserted thus preserving avalu 
able structure for the support of the vagina and 
bladder Further emplojment of this procedure 
m the clinic has not lessened our satisfaction with 
It We have now emplojcd this technique m 12 
hvsterectomies with complete satisfaction and 
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igninwish to direct attention to its \alue as 
'veil as to add a lev. technical steps developed 
after further experience which make the oper 
ation easier 

Transcervical removal of the cervix should be 
undertaken onlj in those cases in which an 
adequate exposure of the cervix and pelvic fos a 
can be obtained This will be possible in prac 
ticallj all cases except those in which the size of 
the uterine tumor together with inability to de 
liver it will prevent satisfactorv demonstration 
of the complete circumference of the cervix down 
to Its attachment to the vagina In cases pre 
senting difficulty m exposure a simple transver e 
incision of the cerv ix with no attempt at cervical 
removal will be safer and more satisfactory 

As stated in the original description of this 
Operation bleeding and oozing during the excision 
of the cervix is considerably greater thin during 
the simple supracervical hysterectomy and is the 
greatest draw back to the operation At no time 
however has bleeding been uncontrollable or ex 
cessiv e m our hands It has been bothersome onU 


m that It lessens the neatness of the appearance 
of the operative field \\hile the neck of the 
uterus 1 being exci ed from its cervical shell 
the oozing 15 considerable but is immediateh 
controlled as soon as the vaginal supports are 
sutured into the cervical shell By the intro 
auction of the corner of a folded towel into the 
fossa of Douglas we have succeeded in catching 
the small amount of blood which comes from this 
oo mg so that after the mattress suture in the 
cervical shell is inserted the suture of the cervix 
completed and bleeding controlled the towel v iih 
any small accumulation of blood clots on it mav 
be lifted out of the pelvis 
The particular point which we wish to demon 
strate is the appbcation of double hooks such as 
we have emploved in goiter surgery to the front 
and back of the thin shell of cerv ical tissue which 
IS to be left behind so that with one assistant 
pullino up on the uterus and the other pressing 
the anterior and posterior double hook downward 
the shell of cerv lx which is to remain ma} be 
gradually ev erted as the excision of the cervix is 
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ri" n The anterior double hook only I shown attached to the shell of cervical tis 
sue wh eh is bciiie, pushed downward as the uterus is pulled upward and the dissection 
of the cervix continued 

Fig C Thesame/urtheradvanced sbowioff the fold which deielops between the 
cervical shell and the cervix and in \hich the dissection should be carried out 

I ig D The cervix completely dissected the open ng into the vag na made on the 
anteriorwall and the thin strip of gau e bcingpassed through it into the\ai,ina As 
soon as all of the gauze has been passed into the vagina so that no v aginal secret ons 
may flow back up into the peritoneal ca\it> the cervix is completely detached from 
its vaginal attachments 

Fig E Thecervicalremnantseenfromabove Theeve tcdshcll has been inverted 
and the gauze st ip in the vagina may be seen The mattress suture j-t is shown 
grasp ng the entire cervical shell and int oduced low down the bladder having been 
wiped off m front This stitch must be accurately introduced as it is the stitch 
which prevents postope ative bleed ng into the vagina 
Fig F The broad and round 1 aments sepa atel> or together may be introduced 
and sutured deeply m the shell The mattress suture should be t ed last after intro 
duction of the ligaments i to the cer ical pocket a d closure of the cervix 
Fig G The usual pentonealization of the stump 
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earned down to its vaginal attachment just as 
a finger is extracted from a finger cot b> grasp 
ing the base of the cot and pulling the finder 
out of it 

The technical steps of the operation maj be 
grasped from the Figures i to 7 w ith the attached 
legends 

The introducing into the vagina of a strip of 
gauze which has been unfolded and pulled out 
into a narrow ribbon is of advantage in keeping 
the secretions of the previouslv painted vagina 
out of the cervical shell and providing a small 
pack, at the vaginal orifice of the cervical shell to 
control any small oozin^ not taken care of b> the 
cervical sutures and mattress stitch 

In describing any opcntiv e plan which differs 
from those commonlj emplojed it should be the 
dutjr of the describer to set down an> complica 
tions which have arisen in its use Therefore it 
1 onl) fair to say that m 6 of the first o cases m 


which this scheme of cervical removal wa em 
ployed there was so much uncontrolled 00 m 
e '^Stna from the canal of the cervical 
shell that re etherization and suture of the lower 
end of the cervical shell throu h the va ma \\a 
necessary 

Since the early cases however since we now 
wipe the bladder well off the anterior surface of 
the cervical shell and upper vaginal wall so that 
the mattress stitch for control of oozin ma\ be 
placed low in the cerv l\ close to its attachment to 
the vagina no further difficultj of this nature has 
an en and v a^inal suture of the cerv ix has never 
been necessary 

From our experience with the procedure we 
know of no drawback to its use and recommen I 
Its emplovment m all patients upon whom h\s 
tcrcctomy is performed for a beni n le ion in 
which adequate exposure of the cervit may be 
obtained 


SURGICAL PROCEDURE IN OBLITERATIVE VASCULVR DISEASE 
(THROMBO- \NGIITIS OBLITERANS) 

A I croRT OF Fonv Tive Casfs 

Bv EDCSR \ \LLEN MD T Chester M nc t 
I II M d Th M > r d 


IIENR\ W Ml\DkDING 
S u h d 

O BLITERATING thrombo angim (Buer 
gcr s disease) usuallv affects males be 
tween the ages of i7and4ovears Juvenile 
and prcsenile gangrene hav e been used to desi^, 
nate the obliterative vascular lesion occurnng 
chiefly in the extremities which is now known as 
thrombo angiitis obliterans Buerger fir t de 
scribed the condition as a definite pathological 
entity and clearlv demonstrated the essential 
differences between this condition and arteno 
sclerotic disease of the extremities 

Excessive fatigue of the extremities or cJaudi 
cation pam brought on bv exercise and relieved by 
rest is experienced early and is manife ted b> 
pam m the calf hand arch or single dmts Soon 
after or coincident with the color changes there 
IS a continuous burning or aching pain largeh 
limited to the digits not related to exerase and 
partialU reliev ed by the dependent position and 
heat Mith the occurrence of marked trophic 
changes such as non healing incisions or gangrene 
S bm tedf p bl 


M D r HE R Mix so a 

y \f > Cl 

this pam becomes sharp is unreliev ed b\ usual 
measure and frequently is unbearable requirm 
amputation for relief 

Objectively the earliest manifestation 1 the 
bluish red discoloration of the digits increased by 
the dependent position and minimized bv eieva 
tion (Fig i) 1 he extremities are cold and there 
are diminished or absent pulsation of the arteries 
and mild trophic change such as abnormal cal 
luses and linear breaks in the skin Later Jry 
gangrene mav occur spontaneouslv but 1 more 
often mated bv trauma incision or infection In 
approximately 95 per cent of the cases the com 
plaint 1 referable chiefiy to the lower extremities 
In 30 per cent there is some degree of arterial ob 
hteration in the upper extremities Symptoms are 
rareh referable to this region Patholomcally the 
process is an inflammation affcctin pnmanlv the 
main arteries and veins of the extremities vn 
obturating thrombus occurs which successive!) 
undergoes organization and fibrosis (Fi 2) ihe 
M y S 97 
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I R X Foot m a ca e of th omboan'*m s obltterans In 
the dependent position there is bluish red di coloration of 
the toes and distal pa t of the foot The fourth toe s gan 
grenous and the e is impending gangrene of the great toe 
\ small area of superficial phlebitis is present above the 
second and third toes 

end stage is an organi7ed thrombus in which new 
\ascu!ar channels occur These are at lirst <lis 
Crete later the> are fused into larger channels 
Perivascular fibrosis binds together the nerve ar 
ter> and vein 

CASES STUDIED 

In approumatelv 80 per cent of the loo cases in 
this senes a diagnosis had not been made or it 
had been made incorrectlv previous to the pa 
tient s admittance to the JIavo CUmc In the 
stage of the disease when the toes become red and 
painful and with sjinptoms and signs indicating 
an insufTicient blood supplj incisions for deep 
sealed infection or removal of ingrown toe 
nails are frequentlv earned out Gangrene is 
imtiated bv this procedure in 35 per cent of the 
cases This is sigmficant since the outlook for 
eventual recoverv is greatlj lessened m the pres 
ence of gangrene or non healing incisions foes 
are amputated xn cases m which there is obstnic 
tion of the proximal v essels and if the blood sup' 



Fig \narterymacascofthromboan ulis obliterans 
The lumen is occluded b> an organ zed thrombus in which 
ne cbannelshaveformed Thereisl>mphocvticmfiltration 
of the arterial vvall and surroundin ti sue and man> ne\vl> 
formed ves els in the pen arterial tissue 

pl> IS inadequate Nonhealing of the incision 
followed b> gangrene is the result Amputation is 
frequentl) performed above the knee without 
sufficient consideration of the necessit) of a func 
tioning knee joint This is important m thrombo 
angiitis obliterans which occurs usuall> among 
joung persons dependent for a livelihood on the 
maintenance of function in the lower extremities 
Amputation below the knee ma> be unsuccessful 
but usuallj because valuable methods which ma> 
be easil> utilized and which increase the possi 
biht> of pnmarj healing are neglected 

It IS our purpose here to anal>ze carefully these 
surgical procedures In a group of 1^0 cases of 
thrombo angutis obliterans observed in the >ears 
19 3“i9 6 surgical procedures were carried out in 
43 cases at the Majo Clinic or elsewhere These 
45 cases form the basis of this report In all in 
stances the term successful refers to healing bj 
pnmarj intention Prolonged healing refers to 
healing prolonged for months or more and un 
heahng refers to the condition at the time of 
observation or at the time of latest information 

SURGICAL PROCEDURES 

The surgical procedures of incision or amputa 
tion m thrombo angiitis obliterans can be con 
venientl> grouped as (i) incision of toes or re 
moval of toe nails ( ) amputation of toes (3) 
amputation below the knee and (4) amputation 
above the knee 
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Incision of toes or remo <tl of toe nails In 15 
cases the incision of toes or removal of toe nails 
(elsewhere) was successful in onl> i case (Table I) 
in which higher amputation was later required for 
a similar condition in other toes In i case of 
prolonged healing higher amputation was per 
formed later In cases m which incisions did 
not heal higher amputation was required m p 
In the remaining 4 cases the masions had not 
healed at last reports and there is a probability 
that hioher amputation will be necessary 

Impulalion of toes Toes were amputated m 6 
cases at the Mayo Clime (Table II) The opera 
tion was successful m 4 cases Inasions did not 
heal m a cases m both of which higher amputa 
tion was required later Amputation was earned 
out in these 2 cases at the insistence of tbe pa 
tients In 25 cases i or more toes were amputated 
elsewhere In 5 of these healing was prompt but 
m I amputation at a higher level was later re 
quired Iniocases healing was prolonged in ^ of 
which amputation at a higher level was necessary 
In 9 of the cases in whi^ amputation was done 
elsewhere the inasion failed to heal and higher 

TABLE I — RESULTS OF INCISIOV OP TOES 
OR REJIOVAL OF TOE NAILS IN FIFTEEN 

CASES (operation elsevvtiere) 

C se 

Succ sf 1 qu h he amp t t 
I* loa ed heal eq ng hi h mp tat n 
Unhe led q g hi be amp t ti 9 

not eq in fughe amp tati a 4 


amputation was later necessarv in 7 Theproba 
bility of higher amputation at a later date in the 9 
cases m which healing was designated as pro 
lon<'ed or absent must be considered Of the 31 
cases in which amputation was performed at the 
Mayo Clinic and elsewhere healing by primary 
intention occurred m 9 In 3 of these in which 
amputation was done elsewhere theavailabledata 
are not sufBaent for consideration In 3 of the 6 
remainin'^ cases sudden thrombosis occurred in 
I or toes and m of these the v essels of the feet 
pulsated normally In the 3 othercases pulsations 
were normal in either the dorsalis pedis or poste 
nor tibial vessels In the successful cases the 
average pulsation in the dorsalis pedis vessels 
was I and in the posterior tibial i to 2 (on a scale 
of o to 4) In the unsuccessful cases the average 


TABLE 11 — RESULTS OF AMPUT VTION OF TOES 
IN TItIRT\ ONE C VSES (SI\ OPERATIONS IV 
1IA\0 CLINIC WD TWENTY FIVE ELSE 
where) 

M y Cl C’"' 

S sfl tqighgh mpttn 4 

Unh led q n h he mp tat 0 


Elsewb 

S c sf 1 eq n h h rop tat 0 
not qu n Jugh mp tat 
P lo ged h al r q n g hi he mp t t 
n £ q nnghigb r mp t 1 
Unh al d eq m h ghe amp Ut 

n tr q m g high mp tat 
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TABLE III — RESULT^ OF AMPUTATION BELOW 
THE KNEE IN TWENT'i ONE CASES (tWEL\E 
OPERATIONS IN MA^iO CLINIC AND NINE 
ELSEmiERE) 

M y Cl C 

Successful not requiring higher amputation 9 

I rolonged not requmng hi her amputation i 

Unhealed requiring higher amputation 2 

El ewh 

Successful not requiring hi her amputation 6 

Prolon ed not requirin" higher amputation 1 

Unhealed requirin higher amputation 1 

not requmng higher amputation i 

pulsation m the dorsalis pedis vessels vvis o to i 
and in the posterior tibial o 
Ampulation btlov. the knee Amputation was 
performed below the knee in 12 cases at the Ma\o 
Clinic (Table III) Healing occurred bj primar> 
intention in 9 cases it was prolonged in r md 
absent in 2 Accessor> measures to stimulate 
healing were not earned out in either of thc«e 2 
cases both of which required higher amputation 
later In 9 cases amputation below the knee was 
performed elsewhere in 6 healing was prompt in 
1 it was prolonged and in it was absent In i of 
the latter amputation at a higher level was neccs 
sarj later In the total of 21 cases healing b> 
primarj intention occurred m i $ cases (7 1 per cent) 
and was dela>ed in 10 per cent In onl> 4 cases 
(19 per cent) was there failure to heal \ com 
panson of the successful and unsuccessful cases 
showsonl} insignificant variations in average age 
average amount of rubor wath the foot depend 
ent average amount of pallor wath the foot cic 
V ated and m the av erage sev ecit> of the rest pain 
In the unsuccessful cases the average duration 
of sjmptoms was 6 jears twice that in the sue 
cecsful cases Pulsation in the popliteal dorsalis 
pedis and posterior tibial vessels was always ab 
sent m the unsuccessful cases, but sometimes 
present in the successful cases Pulsation how 
ever was absent in the popliteal artery m some 
cases in which amputation below the knee was 
successful 

Ampulation dbo e Ihi knev This operation was 
performed at the Ma>o Clinic in 7 cases (Table 
IV) In 6 of these healing was prompt and in i it 
was prolonged In i case high amputation was 
performed because of extensive gangrene of the 
foot and deep gangrenous ulcers ov er the tibia and 
knee m i it was performed because of previous 
unsuccessful amputation below the knee in i 
because of previous unsuccessful amputation of 
the toes and in 1 because the patient wasadmitted 
wath extensive gangrene of the foot and was ex 
tremely toxic because of absorption from the 


TABLE IV — RESULTS OF AMFUTATION VBOVE 
THE KNEE IN SIXTEEN CASES (SEVEN 
OPERATIONS IN MAIO CLINIC VND NINE 

elsewhere) 

M j Cl c C 

Healed not rcquirin hi her amputation 6 

Prolon ed not requiring hi her amputation i 

El wh 

Healed not requinn hi her amputation 8 

Unhealed not requiring h her amputation i 

gangrenous area In the 3 remaining cas s ampu 
tation was performed above the kntc at a time 
when high amputations were thought necessar> 
Amputation above the knee was performed else 
where m 9 cases m 8 of which healing w as prompt 
It was prolonged in i case 

DISCUSSION 

The indications for amputation arc not clcarl> 
defined in cases of thrombo angiitis obliterans 
Careful observation of such cases has shown that 
function in the diseased extrcmitj is re established 
in man> cases b> medical treatment This is true 
in cases of gangrenous ulcer which heals spontanc 
ousl> or in cases of gangrene in which auto 
amputation occurs Mills states that auto ampu 
tation of the toes frcquentlj occurs in the stoic 
Chinaman and function in the foot remains 
Several cases of this tjpe have been observed at 
the Ma>o Clinic (Fig ) 

The economic factor m cases of thrombo 
angiitis obliterans cannot be overlooked The 
disease usually occurs m patients with limited 
finances Whether it is better to treat a patient 
medically over a period of months or >ears wath 
almost complete disability during tins time, and 
with uncertain results or to proceed with more 
radical treatment wath the hope of a shorter 
period of economic loss is a question There is no 
general solution of this problem Each case re 
quires individual consideration Either intrac 
table pain or gangrene extending abov e the toes i& 
alwa>s a clear cut indication for operation Pam 
nia> frequeiitl> be relieved b> the repeated use 
of vacants (3) b> radium chloride (i) and in 
selected cases b> lumbar ganglionectomj (3) 
In our expenence gangrene of such severity has 
not healed spontaneou5l> Cases of gangrene 
affecting only the toes m whole or in part should 
be treated medicallj provided pain canberchev cd 
and economic conditions permit it 

Cases treated surgicallv should also be treated 
mcdicall> to increase the blood supply postopera 
tivelj especially if the success of the operation 
IS doubtful The application of radiant lieat by 
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rneanb of the carbon filament electric bulb ir 
ranged m an arch o\er the bed is helpful and 
should be given lor irom 2 to 4 hours twice dail> 
Care must be used to avoid burning Triple 
tvphoid vaccine is of value if given inlra\enousl> 
in amounts sufficient to produce a mild chill and a 
sv stemic fev cr of or 3 degrees Fahrenheit The 
usual amount is from 10000000 to 50 000 000 
hd/td organisms This treatment can bebej,unon 
the third da> after operation and given dailj or 
on alternate davs Postoperative complications 
such as pneumonia or shock are contra mdica 
Uons Brown has shown that this method of 
treatment increases the temperatua of the skin 
and the rate of heat elimination from the exlrem 
dies U ith increased blood suppi) totheextrem 
ilv healing is facilitated 
The level for amputation needs caretul con 
sideration fhere are no indications /or the m 
cision of toes or the removal of toe nails Tht 
frequencN with which these procedures are earned 
ut indicates a definite hek of knowledge regard 
mg the nature of the disease process The two 
misleading sv niptoms are pain and redness of the 
toes The ob'ious inference is that a deep seated 
intection exists This m a measure is true but the 
absence of heat in the digit the presence of stm 
liar rubor of lesser degree m other toes the absence 
rr diminulion ol pulsation in the main artenes of 
the feet tlic historv or presence of superficial 
I hltbitis or the presence of svmptoms indicating 
vas ular occlusion (exccssiv e fatigue or pain of the 
call arch or ankle) give ample evidence of an 
underlving obliterative sas ular disorder Non 
surgical method for relipf of the pam consisting 
of the intravenous injection of foreign protein (3) 
or ridium chloride (1) protection of theextrem 
ities from trauma and medical and phjsical 
measures to increase the blood suppl> (3) arc 
indicated m thesi cases If pam can be relieved 
and trophic changes a\ oided sufTiaent arculation 
ma> beeventuallv established 
Ihe amputation of toes max be successful m « 
tj-jjcs of cases those m which there is sudden 
thrombosis of the Cisels of the toes md those m 
which either or both of the mam pedal vessels 
pul ate normallj indicating that the vascular 
ncclu ion is distal to these areas (Fig 4) Throm 
bosis of the toes is manifested b\ sudden bluish 
black dis oloration usuallv of 1 or more toes 
with failure of return to normal color wathm 3 or 4 
dav In our experience this occurred in cases jn 
the earlj or milder stage of the disease with but 
little other evaden e of obliterative vascular dis 
ease it constituted an earlv si^n of organic obht 
erativ e lesion of the arteries Amputation in cases 


of thrombosis of the toes is onb justified if there 
art open vessels and the km appears normi! 
provimallv 

Amputation of the distal half of the foot or 
above the anUehas not been attempted Hea'ir 
would not be expected to occur at those Jei eV 4 j 
even m successful cases the function would not be 
better than in cases successfulb amputated Le'o 1 
the knee 


Amputation m the re ion of the knee is nec 
essan in caspi, of intractable pam or of gan rene 
of the toes or feet unless it 15 possible to amputate 
the toes successfulH Amputation below the knee 
IS not commonlv acknowledged to be >ucce ful 
Buerger reported 63 ca es in which he performed 
the Gntti Stokes amputation abov e thp knee and 
believed this to be the most satisfactorj operation 
Telford and btopford were of the same opinion 
Jahlons believ ed that 50 per cent of his uses were 
suitable for imputation below the knee 

In our series of i cases m which amputation 
was performed below the knee there was healin 
b\ first intention in 15 uses (70 per cent) In 
other cases healing was prolonged The impor 
lance of a functioning knee joint obtained bv 
amputation below the knee cannot be too stron 1\ 
stressed 

Criteria for selection of the area below the knee 
are not definite Buerger believed that method 
or tests for estimating the point at which opera 
tion should be done are all unreliable AIclenc> 
and amputated below the knee m all cases 
if there vvas pulsation m the popliteal aiter> an I 
above the knee in all cases in which the popliteal 
arterj vvas occluded The re uU wire not cn 
couragiUj, Bean advised amputation above the 
site of closure of the mam arteries In manj of our 
ease of successful amputation below the knee the 
popliteal arleT> vvas complctclj occluded In 
cases of cedema of the leg of cxtensi e gan rene 
of the foot and ICj, of gat^,renous ulcers ov er the 
tibia or knee or of extensive cdluhn and Ivm 
phangwtis the chances for successful imputation 
below the knee are less In all other cases there is 
rougWj an 80 per cent po ib litv of primarj htal 
in*' prov ided postoperativ e methods for incrcas 
iBo the blood 5uppl> to the stump are utilized 
Attempts should be made to remove the adema 
tv means of elevation and diuretics such as am 
momum chloride and merbaphen The f atita 1 
usuaUv V lUing to take the 80 per cent chance lor 
succe sful amputation below the knee in orcier 
have a functioning knee joint This 1 exphired 
and left optional with the patient i-ater amp 

ration at a hi heel vel m unsuccessful cas si 

ittendedbj an increased nsk except mpatie fs 
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more 'idvancccl age \\hose gangrene is artcno 
sclerotic m origin Amputation above the knee 
should be reserved for cases m ^vhich previous 
amputation below the knee was unsuccessful for 
cases in which infection or trophic changes arc 
extraordinarilj extensive and for patients unwill 
ing to take the o per cent chance of failure of 
amputation at a lower level 

SUVIM VR\ 

Incision of toes or removal of toe nails should 
not be performed in cases of thromboangiitis 
obliterans Amputation of toes can be success 
full} accomplished in selected cases In approxi 
matel} So per cent of all cases (excluding those 
complicated bj cedema cellulitis or extensive 
gangrenous changes) amputation below the knee 
can be successfullv carried out provided post 
operative medical measures to increase the blood 
suppl} to the stump are instituted These results 
demonstrate the v alue of close co operation be 
tween the clinician and the surgeon Such results 


cannot be obtained m older patients whose gan 
grene is arteriosclerotic in origin 
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THE DELIVERY OF IHE ADHERENT PLACENFA 

Peport 01 Three Cvsts in Which Tiir Mojo\ Gvbvston Method W vs Employed* 


By JULIUS JVRCHO M 
Att d 8 Ob t t d Gy ot k I Sy<I h m II 

111 m (ih t> 

M /VNUAL removal of the adherent plitenta 
IS one of the most dangerous procedures 
in obstetric practice According to 
Bumm (5) there is a 10 per cent mortaht> follow 
ing this operation and the morbidit} from uterine 
infection has been vanouslj estimated m the 
neighborhood of 25 per cent Infection from im 
plantation of the micro organisms at the placcn 
tal site hiEmorrhage during and after the opera 
tion shock due to the extraction andoccasionallv 
rupture of the uterus are the hazards of manual 
removal 

In the "Vlojon Gabaston method we have a 
means of effecting the deliver} of the adherent 
placenta without intrauterine exploration 
Briefl} this method consists m the injection of 
warm sterile saline solution into the placenta b> 
vva} of the umbilical cord vein so as to distend 
and rupture the placental vessels and form a 
retroplacental h}droma then separation of 
the placenta takes place m response to the 
mechanical action of this h}droma 

Rc d b fo tb B tb D d 11 ; 
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The value of so simple a method of delivering 
the adherent placenta is apparent Even m a 
well equipped hospital it has obvious advantages 
over manual extraction when it proves effective 
And to the ph}sician who must work in small 
communities and conduct his operations under 
conditions in which isepsis is imperfect it offers 
a special appeal To the practitioner who finds 
himself confronted wath the problem of an 
adherent placenta while delivenng his patient in 
a countrv home where trained assistants cannot 
be had an alternative to manual extraction is 
certainl} of advantage Furthermore m cases of 
preapitatc labor when there is no time to shave 
and prepare the external genitals propcrl} the 
danger of mtra uterine interference is consider 
abl} increased then the Mojon Gabaston method 
offers greater safetv 

It IS for thc'se reasons that I am reporting three 
cases in which the use of the Mojon Gabaston 
method brought about prompt deliver} of the 
adherent placenta with an uneventful recover} 

tia calSoctyVIy 97 
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M\NUAt EXTRACTION DANGEROUS 
It js usualK Tssumed that the pkcenta is 
abnormallv adherent nhen it is not dcinered 
\\ithm hours after childbirth In mj experience 
howexer what is termed an adherent placenta 
often pro\cs to be onlj retention brought about 
b\ partial closure of the retraction nng This 
\iew IS supported bj the opinions of other 
workers Williams ( q) states In the \ast 
nnjontv the term adherent placenta is a mis 
nonier since the interference with its expulsion 
IS usualK due to abnormalities in the uterine 
contractions rather than to abnormal adhesions 
between it and the utenne wall According to 
1 dgar (ii) adhesions between the placenta 
and the uterine wall are of rare occurrence for 
the majont\ of cases thus characterized are 
onU instances of simple retention 
PracticalK all luthonties emphasize the dan 
gers of manual extraction W ilUims (30) advises 
waiting for at least 2 hours during which time 
repeated attempts are to be made to effect 
expulsion of the placenta b\ the Crede method 
Of course if the condition of the patient is sonous 
or there is free bleeding manual extraction must 
be instituted earlier W ilhams holds that manual 
removal of the placenta must never be under 
taken unless this course seems ai soluielv netes 
sar> as it is a more serious procedure than most 
obstetric operations He points out that in the 
performance of a manual remjval the hand 1 
introduced between the placenta and the utenne 
wall and therefore conics in direct contact with 
the freshlv thrombosed vessels at the placental 
sitt which afford an excellent culture medium 
for the bacteria thus implanted In other obstet 
nc operations on the contriry the hand or 
instrument touches the amniotic surface of the 
placenta cmsequentlv if anv infection is intro 
duced It is expelled with the placenta 

Leavitt (17J holds that manual detachment 
of the placenta hould be undertaken onI> when 
other measures fail not omitting their trial 
under narcosis According to Sacharow (23) 
the manual removal of the placenta is aivvavs a 
serious procedure wluch should be performed 
onlv after the Crede method has been tried and 
injection of the placenta has failed One must 
bear in mind that the fundus of the uterus is 
thinned out durin^ I>tcgnanc\ Consequentlj 
if the placenta is adherent at the site of the 
attenuitcd fundus the uterus ma> be ruptured 
during attempts at manual removal or even bj 
too forcible Crede expression Such cases have 
b< en reported In some instances an attempt at 
manual extraction has resulted m bonng a hole 


through the fundus and bringing down a loon 
of intestine through the rent ^ 

The mortaht> and niorbiditj statistics follow 
mg manual extraction of the placenta confirm 
the general opinion as to the serious nature of 
this operation As has been stated before Burnm 
(S) attributes a 10 per cent mortalitj to thu 
operation This estimate corresponds close!) to 
an average of all the available statistics on the 
subject With regard to morbiditj statistics 
Bourne (4) reported 54 cases of utenne sepsis 35 
per cent in a senes of 154 manual extractions 
Goethals {14) collected a senes of 156 cases with 
utenne infection m 39 5 per cent 
It is ipparent that manual removal of the 
placenta is a hazardous procedure even under the 
best of conditions WTien the operation must be 
undertaken in a pm ate home without trained 
assistants the dangers are greatlj multiplied 
Therefore an alternative procedure of removan 
the adherent placenta without the necessity of 
introducing the hand into the uterus should 
prove of great value And there is reason to 
beheve that the Mojon Gabaston method doc 
indeed fill this field of usefulness 


DEVELOPMENT OT MOJON GVDVSTON METHOD 

]n 1914 Gabaston (13) of Butnos Aites 
reported an improved and sati factory technique 
for the h>draulic removal of the adherent pU 
ccnia a method hrst described b> Mojon (jo) 
of Genoa in ifi 6 It will be of interest to rciieii 
bnetlv some of the outstanding reports concern 
mg this procedure 

Mojon in :8 6 described his method as 
follows W atcr sh'^htly acidulated with v me ar 
IS injected with some force throu h the ven of 
the umbilical cord into the placenta after allow 
lag the flow and expre sing of as much blood as 
possible from this vtin bv way of precaution 
Whether because of the sudden pressure which 
the injected water exerts m the fetal placental 
tissue or the cold which is immediate!) trans 
mitted from the placenta itself to the placental 

site of the uterus inan> event the desired separa 

Uon takes place without the necessit) of intro- 
ducing the hand into the uterus In case the 
first injection does not prove eflecUve a secona 
one maj be attempted after the liquid previously 
injected has been evacuated ^ 

Asdrubah (i) of Pome m 1826 claimed 
pnont> for the method stating that he |ec 
tured to his students since the year 1814 ‘"p, 
spints of wine is injected into the ^ 
irobihcal cord it penetrates the - 

the placenta and diSuses even into the fin 
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Fi I Semidia rammatic rcprewntation of the ph 
ccnta and Us attachment to the uterin ^\all to illustrate 
the mecham m of the Slojon Gaba ton method Three 
8 parate placental cotjledons are shown as follows At 
center normal cot>kdon rcachin" to butnotbc>ond tic 
sponf5> layer of the decidua ba ah Ihe section hows 
ti 0 branches of the villus entenn^ ut rme sinu s At 
1' ht show how the injection of the Ouid di tend and 
finally niptur s the finder like projections of the mHus 
Tlie cross hatching represents the retroplacental h>droTna 
which completely separates the cot>Icdon from the 

ramifications and that from that time he had 
conceived the idea of in]ecting a styptic liquid 
into the umbilical cord vein 
Legros (:8) in 18 8 found the Mojon method 
particularlj effective in atonic bleedings Licgird 
(19) in 1831 reported success with this procedure 
in cases m which ergot proved ineffective 
Basedow (2) m 1829 tried the method several 
times but considered it entirely useless Most 
(21) in 1834 reported tliat in a case of twins m 
which the injection was made through both 
umbilical cord veins the cold developed (he 
emplo>ed cold water mixed with one sixth part 
of vinegar) caused instantaneous cessation of the 
bleeding and the uterus contracted and expelled 
the large placenta together with the fluid m 
jected Schwarz (24) in 1835 reported good 
results not only m retention but also in uterine 


maternal surface and aI»o acts as a foreign body so as to 
favor expul ion At left a cot>ledon in placenta accreta 
The fin cr like projection are penetrating the spongy 
la>Lr of the decidua basali and the uterine muscularis 
one of them has even passed through the serosa As pla 
centa accreta 1 usually a matter of decree some of the 
cot>ledons r mamme normaI)> attached the Mojon 
Cabaston method ma> be partially effective m this con 
diUon at least it facil tates subsequent Crede CTpulsion 
or manual extraction The horizontal dotted line m all 
three sections represents the line of separation 

hemorrhage following partial separation of the 
placenta Busch (6) in 1836 recommended the 
injection into the umbilical cord vein of cold 
water mixed with vinegar for the control of 
haimorrhages D Outrepont (10) greatly dis 
couraged the cold injections through the um 
bilical vein stating that the> give nse to sudden 
aton^ inflammations of the uterus and e\ entually 
degeneration 

While there are man> more references in the 
literature nothing of real importance was con 
tnbuted to the subject of Mojon s method until 
Gnbastonin 1914 described a modern application 
of it It IS eas> to understand why the method of 
Mojon while correct in mechanical principles 
should have fallen into disuse because of its 
crudeness and the total disregard for asepsis 
The injection of an unstenle muxture of water 
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and vinegar mio the retained placenta j-> of 
cnirst a procedure that «ouM never have been 
attempted were it not for the fact that there was 
no knowledge of bacteria at the time when this 
procedure was first emploved 

The older literature shows that the Mojon 
method was emplo>ed bj manv obstetnaans 
with a certain amount of success but w-nh occa 
sioiial mt haps due to the crudities of the pro 
cedute and the lack, of asepsis As much of this 
work was perform d before the era of bacten 
ologv the unfavorable results due to infection 
cannot greatl> influence our appraisal of the 
!Mojon Oabaston method as now employed 
However the reader who wishes to obtain mote 
details on this subiect will find a complete sur 
vey of the literature in the article b> Kouting 
(ibl published m both German and Spanish 

RECENT REPORTS ON GABVSTON S TECHNIQUE 

Gabaston s f iv orable report has been confirmed 
l> a considerable number of other workers but 
very few of these papers have appeared m 
Lngb^ Traugott { 7) m 1017 reported five 
C2 es in which placentas retained from 7oimnutes 
to 15 hours were easil> removed b> this method 
In the Frankfort Clinic the results -were reported 


m 158 casts of placental injection and the ratio 
in which manual evtrattion was required was 
reduced from 4/ cases per thousand in 19:1 is 
to I in iqi6 Schwara ( 4) in ig:o ereplojed 
the method succe sfull) m 11 of 16 cases 2 of 
the 5 unsuccessful cases pro\in^> to be placenta 
accretd Wagner ( 8) of the German Universitv 
in Prague favors the Mojon Gabaston methol 
and maintains that the incidence of irarual 
remov al of the placenta has therebj been reduced 
etactlv one half He is of the opinion that the 
RIoion Gabaston method is destined to replace 
not onlj manual removal of the p acenta b I 
also the Crede method of expression In tfii 
view he mav be a little overenthusiastic Cha 
tiUon (8) also effected a 50 per cent reduction in 
the number of cases requinng manual evtracU ti 
by means of the hvdraulic method 

Hammerschlag (n;J m his L hrbucli der opera 
tl en Geburlshilf comments fa\orabl> on the 
Mojon Gabaston method and cites a case in 
which it was used uccessfullj Doederlein (9) 
too la bis Haudhiich der OebiirlsJufje Operations 
lehre makes mention of thi method 

Cathala and Biancani (7) recommend h> iraulic 
expulsion of the placenta after a difficult 
of tbt child when the moth r 1 still luider the 
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anesthetic as it avoids the neccssitv of pro 
longing anesthesia Thej believ e that the method 
IS contra indicated in uterine inertia as it does 
not stimulate uterine contractions 
Pamos and Perez (22) in 1921 emploved the 
Jlojon Gabaston method in 8 cases of adherent 
placenta and uere able to confirm the general 
impression as to its harmlessness and efficaev 
In one case of twins with two placentas the 
h)draulic method proved evceptionallj useful 
In three cases of placenta prxvia the injection 
was made immediatelj after the birth of the 
child and the result was favorable in each case 
According to Roerting (16) distention of the 
placenta following injection of fluid through the 
umbilical cord vein often makes Crede expression 
and manual extraction of the placenta unntc 
essarj He is of the opinion that in order to 
obtain the full eflect of the injection the phv sitian 
should not employ expression prcvaouslv If 
the Crede manipulation becomes neccssarv the 
hjdrauhc distention of the placenta renders it 
more effective Koerting believes that when 
there is profuse haimorrhage or the amount of 
blood lost IS unknown the Mojon Gabastor 
method is contra indicated 
Goethals (14) of Boston believes that the 
Mojon Gabaston method is the procedure of 
choice in cases of retained unseparated placenta 
without hffimorrhage and that it also deserves 
trial when there is slight hasmorrhage with partial 
separation however he does not believe that it 
can replace manual extraction when there is 
brisk haimorrhage or prompt action is required 
It is not advisable to emplov the Mojon 
Gabaston method as a routine procedure m all 
dehvenes Wuhrmanns (31) statistics covering 
five hundred cases in which it was used as a 
routine show thatithasminv disadvantagesovcr 
expectant treatment The duration of the third 
stage of labor and the amount of hxmorrhage 
were increased However Muhrmann holds 
that retention of the placenta constitutes an 
indication for the "Mojon Gabaston procedure 
as a routine measure when there is a historj of 
abnormal expulsion of the placenta m previous 
labors 

Forget (12) in 1924 reported a case in which 
the use of the Mojon Gabaston method gave an 
unfavorable reaction Because the placenta was 
not expelled in half an hour ualcr was injected 
into the umbilical cord vein Gentle traction 
was then made on the cord and the placenta was 
delivered wathout diflicultj Half an hour later 
however the patient had a severe chill lasting 
Several minutes The author attributed this 
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untoward result to the entrance of the water 
into some of the uterine veins and advises caution 
in the use of this method of delivering the 
placenta It does not appear however that 
when warm sterile saline solution is used this 
reaction is likclv to occur 
Some observers including W Stoeckel ( 6) 
advise earlier and more frequent manual removal 
of the placenta If the placenta is not expelled 
soon after the injection of the saline the patient 
IS anasthetized and expression b> Credt s 
method attempted If there is no success 
manual extraction is employed One must not 
forget to cathcterizc the bladder before attempt 
mg artifiaal deliver) of the placenta In H 
Bergmann s hospital (3) drugs are injected into 
the uterus through the abdominal wall and this 
procedure is also used before expulsion of the 
placenta Although permissible m cases of 
great uterine atonj following expulsion of the 
placenta injection of drugs into the uterus 
through the abdominal wall is not generall) 
recommended 

TECHNIQUE OF PROCEDURE 
The method of performing the Mojon Gabaston 
method is quite simple Saline tablets for the 
purpose of making the ph) siological salt solution 
maj bt. obtained at an> drug store According 
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to the strength of the tablet used from one to 
three are added to the required amount of water 
and ths salt solution is stenhsied boiling The 
average tablet is sufficient to make a normal 
saline solution from 4 ounces of water m an> 
event the strength of the tablet is stated on the 
package 

When used the saline solution should be 
warm As a general rule from aoo to 300 cubic 
centimeters of fluid arc required more if a second 
injection is given The injection made bv 
means of a sterile Record or Lucr sjnnge of 
from 20 to 100 cubic centimeters capaatj 
Sometimes the introduction of roo cubit centi 
meters is sufficient 

It is best to insert the needle into the cord close 
to the pudendum as this portion is less hkel> to 
be soiled by faites than the distal end Another 
reason for selecting the cord close to the external 
genitals is the fact that the blood here is not 
so likely to be clotted However the injection 
should not be made too close to the pudendum 
as it mav be necessary to repeat it or the cord 
may be punctured accidentally by the point of 
the needle above the place of its introduction 
In case the pudendum has not been prepared for 
labor as in a precipitate delivery the cord may 
be painted with tincture of iodine or mercuro 
chrome at the site of the injection 

The umbilical cord vein which gives rise to 
prominent convolutions on the surface of the 
cord 15 easily located (Fig 3 a) The needle 
attached to tne sy nnge is inserted in a proximal 
direction into the vein parallel with its course 
It lb held in place by an artery clamp ( f Fig 3) 

If a second puncture should be necessary but 
u ually it IS not the first needle is* withdrawn 
and the clamp holding it m position is tightened 
to prevent the return flow of saline through the 
puncture opening then the second puncture is 
made closer to the pudendal orifice [B Fig 3) 

After the needle is m its proper position from 
200 to 300 cubic centimeters of warm sterile 
physiological saline solution is injected slowly 
into the placenta through the vein Then the 
physician waits for uterine contractions and the 
delivery of the placenta Sometimes amounts 
of saline considerably less than 200 cubic centi 
meters ate effective In the first case I am 
reporting the placenta was expelled lo minutes 
after the introduction of ico cubic centimeters 

To determine whether the placenta has been 
detached from the uterus but is remaining m the 
cerwK and vagina one should resort to rectal 
examination In that event a mild Crede 
expression will usually force the placenta out 


At this point it may not be amiss to state 
that the more general use of rectal examination 
in obstetric practice should be encoura ed e pe 
daily for physicians doing general work JIany 
authorities hold that the patient is often poten 
tially infected before labor because she is then 
examined before her genitals are shaved and 
cleansed and the physician does not prepare hi 
hands sufficiently for a vaginal examination at 
that time During delivery most practitioners 
ire sufficiently careful with their asepsis hut 
manv are not equally cautious before the onset 
of labor 

Once one has become accustomed to the prac 
tice the Tecta] txamination is easily periomed 
For this purpose the physician should carry 
with him a one finger glove which is inexpensive 
and requires only boiling powdering and preser 
vation in a clean dry towel Such a glove may 
be used for months without tearing Fi ure 4 
shows how the glove is slipped over the index 
finger and outlines the position of the remainder 
ofth hand By means of the rectal examination 
one can without loss of much lime deiermine 
whether the patient is in labor and whether she 
should be prepared for delivery or allowed to 
wait fora time 

The phvsician with a sur teal conscience who 
IS strict in his asepsis and unwillin, to jeopardite 
Ills patients life for the sake of his own con 
vemence but who is nevertheies pressed for 
time frequently finds himself in a dilemma He 
cannot spare the time necessan for proper prep- 
aration for vaginal examination on the other 
hand if he omits the examination the patient 
may undergo precipitate labor dunn his ah ttce 
in attendance on another patient 

The rectal examination offers the ideal al e w 
live It 1 both safe and rapid and at 0 gives the 
examiner all the neces ary information concern 
ing the progre s of the labor It 1 for this reason 
that I hav e taken the space to urge a more general 
use of rectal examinations m ob t trie, practice 


REPOST OF eXSES 

Three cases of adherent placenta in which 
this organ was expelled in from 10 to 40 minutes 
liter the emplosTnent of th ^foron Gabasfon 
method are here reported In each case tne 
ouerperium was uneventful 
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de<^rees F No fetal heart ound ueruchited ^\hcnthe 
cervix was suflic-iently dilated and the pre catini, part 
was in the mid peUa medium hi h forcep were applied 
and a stillborn child deli\ ered Thirt> minutes later the 
patient be^'an to bleed but not alarmin !\ Then an 
attempt was made to expel the placenta b) Lr d6 expres 
Sion but it was un ucces fu) 

After a wait of i hour and o minute it was decided 
that further means would ha\e to be tak n to effect the 
deluery of the placenta Sin e the patient had had her 
finders inside the vagina on e\eral occasion during labor 
and consequentlj the potentiahtie for infection \ ere \ r> 
great 1 was reluctant to resort to manual extraction and 
decided to emploj the Mojon Gaba^ton method 
One hundred cubic centimeter of warm sterile normal 
saline solution were injected into tl e umbilical cord \em 
by means of a o cubic centimeter Recor I s>rm e \\ithm 
10 mmutes the patient had a stron pain and expelled the 
placenta 

Four hours later the temperatur dropped to 100 
degrees F The patient ran a /airl> normal postpartum 
course except that the temp rature ro e to loi degrees F 
on the third da) when the hrea ts \ ere di tend^ She 
\ as discharged on the tenth day in good condition 
Case a B S a ed 32 111 pan. as admitted to the 
Beth David Hospital Januar) 15 1924 There was a 
normal birth at term The du ation of labor from the 
first pam to the birth of the child wa $ hours and 35 
mjiates 

One hour after deliver) mild Cred '• expres ion was per 
formed but the placenta was not e pclled A there was 
no bleedin" I waited 4 hours befor invading the uterus 
then I explored the uterine cavit) and found the placenta 
firm!) adherent 

Rather than attempt manual sepimtion I r sort d to 
the Mojon Gabaston method T 0 hu idr d and fifty 
cubic centimeter of warm sterile normal aline solution 
1 ere injected into the umbilical cord vein after vhich I 
waited for another 40 mmutes lien tie uterine cavity 
ivas explored again but the placenta came out with the 
mere introduction of the gloved hand Ihe solution had 
evidcntl) effected mechanical s pantion of the placenta 
80 that onl) the stimulation of the Innd was ncce ry to 
cause its expulsion 

The patient was di charged w 11 on Ih tenth day Dur 
ing her entire stay in the ho pital her temperature n v r 
rose above 99 5 degrees F 

Case 3 JI W a ed 2 gravida I married 3 yea s 
was admitted (0 Sydenham Hospital April 8 1977 The 
membranes had ruptured an hour and a half previously 
The patient had a Ion" diffcult frst stage of labor but was 
delivered of a girl weighing 7 pound 12 ounces 24 hours 
after admission The mother wa very obese and h avy 
and distinctly of the hypothyroid type She w ghed 
244 pound and was s feet 4 inches tall 
One hour and a half aft r the delivery of the h Id tl c 
placenta had not yet been expcll d In a pali nt so e 
tremcly obese manual extraction would have been very 
difficult since there was very little room in wl ich to rk 
no matter how widely the thighs were eparated The 
Mojon Gabaston method was employed 
Eighty cubic centimeters of warm stcr Je normal saline 
solution were injected into the umbilical cord vein Five 
mmutes later the patient had a pa n but the placenta was 
n t ejected Then 60 cubic cent meters more of the solu 
tion were inject d and within 10 m nutes the patient had 
two pains and expelled th placenta 
The'puerpcral course was une entful and the temp ra 
ture remained n rmal th oughout this period Tl c patient 
was dbcharged well on the tenth day 


SUIIM \R\ 

Vinous statistics dcnionstntc tint nnnuil 
remoanl of the adherent pheenti is 1 dangerous 
procedure It Ins been \inousl} estinntcd tint 
the mortihta is 10 per cent and the morbuhta 
from mfcctron of the uterui* 5 per cent following 
this operation 

The Mojon Gabaston method offers a useful 
alternative espeaallv in outhing liomcs where 
skilled assistants cannot be obtained and 
asepsis IS necessanlj imperfect Essentnllv this 
method consists in the injection of 200 to 300 
cubic centimeters of wnrin sterile normal saline 
solution mto the placenta through the umbilical 
cord vein This solution distends the placenta 
and ruptures the small vessels connecting it with 
the placental site of tfic uterus thus forming a 

relroplacental hjdroma the meclnnical ac 
tion of which produces separation and cvpulsion 
of the placenta 

The great majonty of workers who have used 
the Mojon Gabaston method report results su 
penor to those following manual cvtraction In 
the three cases reported by me tlic placenta was 
delivered m from 10 to 40 minutes and the 
course of the puerpenum was uneventful 

The following points with regard to the appli 
cation of the hlojon Gabaston method deserve 
special mention 

1 The procedure is simple requiring only a 
few saline tablets for the solution and a I ccord 
or Luersynnge 

2 No an'csthctist is required as for manual 
extraction 

3 It IS not necessary to rcscrub or change 
gloves 

4 Since the injection is made into the imsoiled 
portion of the protruding umbilical cord there 
js no danger of carrying infection 

5 In placenta accrcta, there is a possible 
chance of securing separation by the Mojon 
Gabaston method or by this procedure in con 
junction With Credc expression I urthcrmorc 
even jf the injection of the saline docs not prove 
effective It facilitates the subsequent manual 
removal of the placenta 

6 In prcapitatc labor when there has been no 
time to prepare the external genitalia properly 
manual extraction is hazardous because of the 
great likelihood of subsequent infection In such 
cases the Mojon Gabaston procedure is much to 
be preferred 

7 The site of the injection may be touclicd 
with tincture of iodine or mercurochromc Fhc 
bladdtr should always be emptied before the 
injection 
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8 In none of m> three cases ivere there am 
untoward results 

9 It IS \er> useful m febrile ind infected 
patients 
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IHE ESTIMATION 01 PERMANENT FUNCTIONAL DISABILITY 
rOILOWINC IRiACTURES 

B\ I \LIHM CMTLI \B MD TVCS Gri.e\ B\\ Wisconsin 


AT the present time e\crj ph\sicnn m 
nctue practice is cnlled upon frequentU 
almost dailj to examine and treat patients 
uho haxe been injured m industrial occupations 
the majoritj of injuries occurring under such cir 
cumstances comes directlj wthin the scope of 
workmens compensation legislation Among 
such injuries fractures of bones assume a position 
of great importance because some degree of per 
manent di'^abilitj is a \er\ frequent sequel To 
call attention to the principal factors which maj 
aid in forming an opinion as to the degree of this 
disabilit> is the object of this paper 
Man> injuries while sexere cause onl> tempo 
rarj disabilitj That is to sa> when healing has 
taken place the cure is complete and the work 
man so far as he or anyone cUe is able to dis 
co\er and so far as his working capacit> goes is 
as good as he was previous to his mjur> The 
time required to effect the cure max varv from a 
few dajs to several months or cxen longer the 
disability may be very slight or onU partial or 
It may be complete while it lasts regardless of 
all this the essential feature of such disability is 
that It IS temporary In all such cases after the 
treatment has been successful the only question 
remaining for the surgeon to decide is as to the 
length of the period of disability in other words 
upon xvhat date did the healing period end and 
when was full functional capacity re established? 
This period of time determines the amount of 
compensation xxluch in these cases indemnifies 
only for the lime lost from xxork As a rule the 
answer to the above question is fairlx easily 
given 

When however as is unfortunately often the 
case the injury omng to its nature determinesa 
permanent disability or reduction in functional 
capacity the problem confronting the surgeon is 
not so simple This disability may be complete 
or partial in the latter case it becomes the duly 
of the surgeon to estimate the degree Uhile it 
IS true that most of the v arious state compensa 
tion acts contain specific schedules of indemnities 
for certam definite injuries such as amputations 
etc It IS obviously impossible that these could 
cover the whole field Itisal o true that frequent 
ly these specific schedules repre ent mere arbitrary 
values which have been assigned to certam speci 
fied disabilities such values may or may not 


express a true estimate Be that as it may we 
arc not here concerned with definite speafic 
disabilities or mutilations for vxhich definite in 
dcmnitics are prov ided by law But it is apparent 
that the range of possible disabilities is entirely 
too great too many unknown factors enter into 
the healing of xxounds each patient is too in 
dividual m his reaction to injury for any law to 
be framed which could assign a specific indemnity 
to every injurv Hence every case not covered 
by a j>|>ecific indemnity m a law must be exam 
incd carefully and an evaluation of the existing 
permanent disability made as a result of such 
examination 

Disability or lo&s of function may be viewed 
under several different aspects In the first 
place we mav have an fliic/tvincof disability In 
these cases there is an actual loss of some portion 
of the organism as m an amputation of a leg 
Thcdisabililv may ht juncUonai that is although 
the disabled part has not been removed and still 
forms an integral part of the organism it is 
wholly or partially useless As examples of this 
mav be mentioned an extremity paralyzed as a 
result of a fracture of the spine or severance of 
a peripheral nerve vicious union in a fracture 
etc Finally the disability may be professional 
in the latter case the injured man may be com 
pletely unable to perform the work which he did 
previous to his accident and yet be entirelv 
capable of doing something else 

The degree of functional impairment or disabil 
ity IS expressed in percentage Under the laws 
of most European countries the normal healthy 
organism as a whole is considered as representing 
100 estimations as to the degree of impairment 
resulting from the loss of several fingers a hand 
vicious union in a fracture etc are made with 
this as a standard Under most of our state laws 
however specific values are assigned to the 
various parts of the extremities which leads to 
evaluation frequently upon a different basis 
Torevample aclaimantmay present himself with 
a stiff almost useless WTist the result of a fracture 
at the lower end of the radius The arm abov e the 
elbow is entirely normal Under many of our 
laws the arm from the elbow down would repre 
sent 100 and the estimate of functional loss 
made upon this basis Naturally however many 
conditions arise in which the functional capacity 
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of the body as a whole must be taken as the 
standard for comparison 

To estimate disabibty with any degree of 
exactitude requires a thorough examination 
sound judgment experience and common sense 
The examiner must likewise preserve a thor 
oughl> judicial attitude Previous to the advent 
of compensation legislation which is a matter of 
recent >ears surgeons were rarely tailed upon 
to express an opinion in exact figures as to the 
degree of disability in any given case today it is 
a matter of daily occurrence In the begmnin^ 
with no previous experience to serve a a guide 
these opinions often represented mere guesses 
today however by taking mto consideration 
certain factors which have been found to be im 
portant and by considering a case in all its 
aspects an examiner can arrive at a figure which 
seems to be approximattlv correct for practical 
purposes that such is the case is demonstrated 
by the fact that any number of independent 
experienced examiners m reference to a given 
case wii! arrive at verv nearly the same figure 
with but sbght variation one way or the other 

If the estimation of disabihly following m 
juries could be reduced to a strictly mathematical 
isasis the problemwould be comparatively simple 
several attempts have been made with this object 
m view but thev all leave much to be desired 

Moorhead' su^^ested a standard of end result 
values based on the three factors of function 
umon and contour To function he arbitrarily 
assigned a value of 6o per cent to umon or 
healing a value of ©percent and to contour or 
cosmetic result a value of 30 per cent Several 
objections may be urged against this method 
The principal one is however that the mo t im 
portant element m the above formula function 
which must be known before the formula can be 
applied IS the one whicii we are most interested 
in determining And function cannot be deter 
mined without taking mto con ideration union 
or healing which forms the second factor in the 
formula Con equently we are ju t as far from a 
mathematical basis as ever for the e lunation of 
function still remain a matter of persona! judg 
ment and experience even though we wish to 
make use of this suggested plan Even though 
this were not true m my opinion the value 
assigned to contour or cosmetic result is alto 
gether too hioh 

The method of Ressler makes use of factors 
which are capable of measurement with some 


degree of accuraev it is true The e factors are 
(i) joint movement (2) muscular power and 
(3) CO ordination and brain control But ha\m 
obtained the e measurements the problem of 
applying them so as to determine correctly tie 
lo s of function in a hmb as a whole still remains 
Bv assigning certain arbitrary values to the va 
nou joints and parts of an extremity a definite 
figure may be obtained but again the personal 
factor has entered and in mv opinion theresults 
are no more accurate tJian those obtained by a 
simple estimation based upon a cnreful con 
sideration of all those factors present which go to 
make up the disability In fact in certain cases 
the figures arrived at by Res lers method will 
be entirely too high Certain other reasonable 
objections to it may also be advanced but a full 
di cussion of the method does not come withm 
the scope of this pap r 

bo far as I know no method has been devised 
up to the present time mto which the personal 
element does not enter Consequently none of 
them give figures which we can be sure are ab- 
solutely reliable m the last analysis Under such 
circumstances 1 believe that an opinion based 
upon thorough examination good judgment 
common sense and experience is just as valuable 
as one based upon the application of any arbitrary 
formula 

A wassaid previously fractures constitute one 
of the most frequent of the seriou industrial 
mjunes whicli the general surgeon 1 called uwn 
to treat they are likewise one of the most fre 
quent cau es of permanent disability thus givn 
ri e to cucumstances m which estunates of the 
degree of impairment are required IVhile I do 
not beheve as stated above that the estimation 
of di abilities even approaches an exact science 
m a very remote degree or that it ever will or 
that there are definite rules by which correct 
figures maj be armed at nevertheless there 
certain conditions common to all fractures the 
pre ence or absence of which must be e tab 
Iished by examinations with this object in view 
when this has been done definite formation is 
obtained upon the basi of which if sanely inter 
preted a reasonably correct estimate can 


"" me e» olution of a t> pical fracture for ero”;P>' 
orre of the ectremtties may be coitsidered » 
occupy four staget The first stage fete 
immediately after the accident It 1 i 
short but for various reasons may P™°" 
for soteral days The fracture r cf'"! f““ 
present must be combatted the patient ^ 
to be transported some distance enormous 
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hzemorrhige into the tissues maj prevent imme 
diate reduction Under these circumstances 
anv retentive apparatus is mereU temporary 

The second stage is that of active treatment 
The fracture is nov\ reduced and reduction main 
tamed with suitable permanent retentive ap 
paratus Open operation if indicated is p r 
formed If the fracture is an open one efforts 
are made to prevent infection or to treat it if 
pre'sent The aim of treatment during this stage 
IS to secure as perfect anatomical repair as is 
possible 

The third stage is the stage of functional con 
v’alescence Bonj union is now viell advanced 
and treatment is aimed at promoting the rapid 
return of normal function 

The fourth stage is that of useful conv ale cence 
In this stage the patient returns to vv ork Such 
work i:j usually light in the beginning becoming 
more arduous and heavv as the injured member 
recovers its capaciU for performing its normal 
functions m connection with the usual occupa 
tion of the claimant Under the best of circum 
stances this recovery is uliimatelv complete 
ordinarily it happens that a certain degree of 
permanent incapacity remains 

It IS thus to be seen that the aims of treatment 
m any fracture are tw ofold first in the beginning 
anatomical repair as perfect as possible is to be 
sought for wathout howev er at any time losing 
sight of the second which is functional rtstora 
tion From the point of view of workmen s com 
pensation the latter is the more important It is 
also clearlv obvaous that any estimate of impair 
ment of function or disability to be of any value 
must be based upon conditions either actual or 
anticipated at the end of the fourth stage above 
or when no further improvement is to be e\ 
pected 

When a fracture is examined the question to be 
decided is To what extent if any has the func 
tional or working capacity of the limb been im 
paired as a result of this fracture? To answer this 
the examination must be conducted with a vaew 
to obtaimng all the information possible upon the 
followang points (i) the condition of the fracture 
Itself (2) the condition of neighboring and ad 
jacent structures (3) the effect of each of these 
upon the other (4) the effect of all these above 
factors taken collectively upon the functional 
efficiency of the member as a whole 

The fourth point cannot be too strongK em 
phasized There may be multiple disabilities 
but each one cannot be estimated separately 
what IS desired is the funclidnal disability of the 
hmb or portion of a limb taken as a whole and 


not the various disabilities of its muscles nerves 
tendons etc though naturally these must have 
been considered before arriving at the final 
estimate 

Another factor that of adaptation undoubted 
Iv plays an extremelv important part in reduemg 
the ultimate disabihty from anv injury whether 
fracture or not Compensation laws however as 
a rule do not take it into account consequently 
It has been excluded from consideration m this 
discussion Its influence is extremelv uncertain 
and hard to evaluate the power of adaptation 
varving so greatly in different individuals how 
ever there is absolutely no doubt that were it 
reckoned with our present estimates would be 
found to be too high 

Turning now to a consideration of the condition 
of the fracture itself it is of extreme importance 
m the first place to determine its exact location in 
the bone Perfect coaptation of fragments is 
much easier to secure in some sites than m others 
for example as a rule a better functional result 
is secured m fractures of the shaft of a bone than 
m intra articular and juxta articular fractures 
In these latter situations perfect coaptation is 
often hard to obtain while at the same time 
it is of more importance than, in fractures of the 
shaft in addition to this there is always more or 
less exudate and hemorrhage into the joint the 
period of unmobilization necessary for umon of 
the fragments greatly hinders absorption of this 
exudate and adhesions will be formed which wall 
give rise to functional disability Naturally the 
early employ ment of passive motion and massage 
in the treatment of such fractures wall greatly 
minimize the danger of a stiff joint nevertheless 
stiffness and disabihty sometimes remain after 
the best possible care and are the rule in fracture 
treated by prolonged immobilization as is still 
frequently the case Disabihty in juxta articular 
fractures may be the result of exuberant callus 
leading to a limitation of joint motion 

In fractures of the shifts of certain bones 
nerves may be injured and it is important that 
the examination be made with this possibility m 
mind Thus m fractures at the upper end of the 
humerus the cucumflex nerv e may be implicated 
m the middle of the shaft the mu«cuIospiraI A 
fracture at the upper end of the fibula may in 
volvc the peroneal 

In the forearm exuberant callus following 
fracture of one of the bones may be the cause of 
great functional di&abilitv by preventing rotation 
of the radius about the ulna 

From the e bnef considerations it is clear that 
the site of the fracture is an important factor m 
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estimating the resulting clisahiliij But thi i<; 
onl} one of them 

The aimement of the fragments maj be poor 
there may he incomplete apposition or o\er 
riding union with angular dcvniion of the frag 
ments may have taken place the o called 
VICIOUS union shortening may be present 
VICIOUS callus non union pseudarthrosi all 
these present themselves as possible elements m 
evaluation 

When either dcKved union or nonunion is 
present no correct estimate of the permanent 
disabihtv can he rnade and one should not be 
attempted Both conditions simpH mean that 
the evolution of the iracluro is not jet complete 
con equentiy the iinal examination ot the case 
should be postponed until a later date when no 
further change is to he expected 

A careful differentiation must be made between 
nonunion and pscudarthrosi however AIo t 
cases of the former are readiK amenable to sur 
gical treatment with ultimate bonv union such 
may or max not be true in the latter ondition 
^Vhen the lime of consolidation of a fracture is 
prolonged beyond the time usual for such a 
fracture the case is considered as one of d< laved 
Union when the period of time ha been much 
prolonged and consolidation hvs not taken plate 
It becomes one of non union buch ca es mu i be 
mve tigated very carefullv The mterpo ition 
of a strip of muscle Or fas la between thefra tured 
end of a Ijone mav lelav union mdehmtelv 
causing the case to be considered one of p eudar 
throsis with removal of the cause for delay 
howp er union may promptlv octur Local or 
constitutional condition which mav give rise to 
non union must be kept in mind and s arched for 
and their ab cnce cstabU hed before a diagni i of 
pseudarthro is can be made P eudarthro i is 
verv frequent in case with extensive lobs of bonv 
ub wnce as m {unshot wounl compound 
comminuted frjctures etc On the other hand 
severe infection mav mdtfiniteh delay union 
ClmicalK m pscudarthrosi the affected part 
presents a high <lc ree of abnormal mobilitv 
while piini cntireU absent ademaand welling 
are u ually ab&cnt and the skin is more or le s 
normal in appearance In delayed or non umon 
on the other hand the abnormal mobilitv i 
much le pronounced som pain is alwavs 
pre enl thesoftpartsareswoll mnd cedematous 
and the skm frequenth presents 3 blm h or 
cvanotic appearance with often trophic changes 
Skiagrams likcwi c usually show some evidence 
of callus formation in cases of non umon m ca es 
of pscudartbrosis no callus i present and the 


ends of the fragments are more or les rounded 


What efft ct has an existing pseudarthros s upon 
the functional cfficicncv of the affected lirb’ 
Naturallv under the best of circumstances the 
di ability is considerable the degree howeier 
varies somewhat with the situation of the fal e 
joint and with the condition of the surroundin 
structures The principal consequence of a 
pseudartbroM is an insufficient n idity of the 
affected part In the humerus often to a su 
prising extent thi mav be overcome dutin pur 
po eful movements by powerful mu cular con 
traction holding the ends, of the fragments to- 
gether frequently al o a sati factory brace ma\ 
be fitted rscuclarihro is of both bones of the 
forearm is extremely di abling and mav at times 
be equivalent to total functional lo of the 
meml^r if it involves but one bone the results 
may or mav not be criou In regard to the 
radius if the power of pronalion and upmalion 
IS lost the disabihiv is great if there i hkcwi c 
associated outward deviation of the hand due to 
injury in the neighborhood of the radial epiphysi 
the disability is still greater Under such cir 
cum tanccs the grip of the fin ers i extremeU 
weak Pseudartbrosis m the ulna i much less 
disabling 

When vve con idcr the lower extremity wc 
find that p eudarthroses here are of much greater 
con equeme The principal quality of the leg i 
olility and no amount of muscular contraction 
can furm h sufficient olidity for wei ht bearing 
apparatus Ukewive while oi some as sauce 
neverihele leaves much to be desired P eudar 
thro es of the femur and tibia may at tires be 
ufficientlv di ablmg as to require amputation of 
the leg fortunately the former i rare Pseudar 
throsis ot the fibula alone ho ever may be 

pre entwithvcrv little cUnunutionm the function 
of the leg providetl that the external malleolu 
i intact othcrwi e there Will be iraiked outward 
deviation of the fool v ilh con equent increase 
m disability , , 

In all ca es of pscuthrlhro i the condition of 
associated tructurc in the limb i of the utmost 
irnportancc inlcrferencc with nerve or mu cfe 
function naturally greatly au ments th dej, ee 


disvbihly . . 

Union of a fracture may occur with the frag 
ents in such a defectiye position that the func 
>ns of a part are senou ly interfered wath hue 
ay 1 m the re uk of angulation oyerndin" o 
me other yariety of incomplete reduction n 
ay al o be the re uh of too early resumpt on w 
nctional actiyity before sufficient bone ws 
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formed in the callus The effects of \icious umon 
are as a rule least marked m the humerus Here 
unless ner\e function is interfered with or short 
emng is extreme considerable degrees of de 
formity are entirelj compatible with perfect or 
almost perfect function of the arm Such is not 
the case in the forearm Angular dexiation of 
either bone ma> seriously interfere with if not 
entirel) abolish the movements of pronation and 
supination in addition if pronounced deviation 
of the hand to the affected side mav be produced 
leading to weakening of the grip and serious 
disabilitv Angular deviation of both bones ma> 
give rise to an impairment of function amounting 
practically in extreme cases to complete loss of 
the hand Deformity at the lower end of the ra 
dius gives rise to a high degree of disability b\ 
interfering with the movements of flexion and 
extension at the wrist If this is associated with 
tendon adhesions stiffness of the fingers etc as 
is so often the case the disability reaches an 
extreme grade and the hand is practically useless 
Vicious union occurring m the lower extremity 
may likewase have serious consequences Short 
emng which is ordinarily of least importance will 
be discussed later Angular deviation however 
unless extremely slight cannot fail to cause some 
disturbance of the axis of weight bearing In the 
leg and foot the arrangement of the bones their 
mutual relationships the strength of ligaments 
the direction of muscular pull in fact the entire 
structure has been developed for the purpose of 
supporting the weight of the body and for loco 
motion under normal conditions and can only 
function at maximum efficiency when the line of 
weight bearing falls in its normal axis Any 
deviation in this normal axis sets up numerous ab 
normal strains and stresses mthe entire extremity 
including frequently the pelvis and spinal column 
Such a condition cannot but be productive of 
more or less marked loss of functional cflicicncv 
In the milder grades this may be manifested 
only as pain resulting from tired and over 
stretched muscles and ligaments Upon the 
resumption of activaty after a period of rest such 
pam may not immediately make itself felt but 
after a varying period of use it comes on and 
persists constituting a marked disability in a 
man whose work compels him to be constantly 
on his feet In all such cases the various forces 
present m the extremity while it is in use should 
be carefully investigated \\hilc pain being a 
purely subjective manifestation is undoubtedlv 
often simulated and more frequently exaggerated 
nevertheless m many of these cases a careful 
study will often reveal a physical basis for it 


Marked angulation of the femur fractures m 
the neighborhood of the knee and ankle joints 
with umon of fragments in poor position partic 
ularly fractures of one or both malleoli fractures 
of the tibial shaft fractures of the os calcis or 
astragalus fractures of the metatarsals — all these 
various forms of fracture giving rise to static 
disturbances or by mechanical interference with 
the functions of joints may occasion disabilities 
which are usually considerable and which may 
occasionally be equivalent to practical loss of 
the member 

Fortunately many of these conditions are to 
day amenable to surgical treatment such being 
the case no estimate of permanent disability 
vhould be made in these cases until it is certain 
that no further improvement in the condition 
present can be hoped for from expert surgical 
procedure 

Another factor m evaluation which must be 
considered IS shortening As stated above it has 
not an importance of the first order It is due to 
angulation overriding impaction or extensive 
loss of substance such as occurs in osteomyelitis 
or gunshot wounds It is usually not marked 
although occasionally it may be enormous under 
which circumstances it becomes a consideration 
of prime importance In the humerus it need 
enter but little into our estimate m the forearm 
much loss of substance of one bone presents an 
absolute obstacle to union m that bone and we 
have developed a pseudarthrosis Under certain 
circumstances union with shortening of one bone 
may give rise to deviation of the hand to one side 
or the other thus occasioning permanent disabil 
itv Shortening of both bones of the forearm as 
a rule is due to union with overriding of the frag 
ments m such a case the disability present is 
the result of factors other than the shortening 
such as loss of pronation and supination tendon 
adhesions nerve pressure etc 

In the lower extremity shortening of 3 to 4 
centimeters is usually readily compensated for 
by tilting the pelvis and does not constitute a 
disability as a matter of fact there is frequently 
a normal variation present m the length of the 
two legs Above 4 cm the injured person limps 
more or less but wath a solid extremity good 
alinement and vigorous muscular development 
claudication docs not constitute a very serious 
disability for the average workman Naturally 
with extreme degrees of shortening the di<tability 
is corrcspondinglv greater 

Abnormalities of the callus following a fracture 
are not infrequently the cause of permanent 
disability The callus may be painful from 
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inclusion m it of nerve fibers or frequentlj for 
no reason at all that n e are able to ascertain And 
this painful condition may not respond to any 
treatment The callus ma> be too large either from 
overproduction m the first place or from failure 
of absorption — ^persistent callus Infection is 
an important element in causing overproduction 
IVhen too large the callus ma> interfere with the 
normal action of muscles and tendons occasion 
difficulty in wearing shoes and sometimes give 
rise to ulcerations of the overlivtvg skm Nerves 
maj be included in it with abobtion of their 
function and peripheral paral>sis In the fore 
arm it maj interfere with the normal movement 
of one hone on the other and not infrequcntlv 
leads to a fusion of the two bones 

Chronic suppuration due to osteom>eliti5 is not 
a direct factor m the evaluation of permanent 
di abiiit) when such a condition is present it 
represents but one stage in the evolution of the 
fracture tjnder such circumstances no estimate 
can be made with any dcoree of exactnes and 
none should be attempted the final CTaminaiion 
and assessment should be postponed until such 
tune when no further treatment of any kind v> 
indicated and no further change in the condition 
of the injured member is to be expected 

AU of these various pathological condition 
shich have just been described an c directlv 
from and are inUmatelj connected with the 
heabng of the fracture itself Any or all of them 
are capable of producing varying degrees of per 
manent disability con equently in any given 
case the effects of the presence of one or several 
of them their degree of seventy etc all mu»t 
be taken into consideration in the final estimate 
of lo s of function But having Jone thi the 
h t of factors giving n e to permanent disability 
is not yet complete There still remain for dis 
cu Sion pathological condition giving nse to 
disability arising as a result of a fracture but 
affecting tissues and structures other than the 
bone Itself such as nerves muscles joints and 
circulatory channels 

Disturbances of nerve function may be mam 
fesled either subjectively or ob ectivcly 

The principal if not the orly subjective mam 
festation is pain A certain amount of j»in and 
soreness is so frequent follov in^, tracturcs that it 
may almost be said to be a con tant finding As 
a rule however it rapidly disJpfears following 
resumption of normal activi y to recur pethap* 
to some slight extent during damp or changeable 
weather Such pam mav constitute an incon 
V emence it is true but it is not a disabihty On 
the other hand cases are often seen in vhich the 


pain IS very severe and may persist for vears 
Under these circumstances a real disability t. 
produced Such pain i often due to nerve com 
pressionbv callus to the inclusion of nerve fibers 
in a healed star or to factors of which we are 
Ignorant at any rale no definite ctuse for it can 
be discovered As a rule pam in the lower ex 
tremity gives n e to more disability than pain m 
the upper In all cases of alleged disability iro"i 
pain extreme care must be taken not to assign 
to It undue importance Pam 13 easily simulated 
and there is no standard by which it nay be 
appreciated also there is an unconscious tend 
ency common to practically all human beings to 
eta'' erate it m evaluating pam therefore these 
things should be taken into account On the 
other hand it should never be lost sight of that 
severe persi tent pam is not mfrequentlv pre ent 
particularly following fractures of the leg and 
that definite sometimes marked disabujtv mav 
result from it 

From an obiective standpoint we may ha e 
definite paralyses as a result of nerve injuries 
WTien present these are a verv important factor 
m the determination of di abilities Disturbance 
of nerve function mav be the result of direct in 
jury at the time of the fracture or may occur 
secondarily from pressure bv or involvement of 
the nerve m the callus Minor degrees of func 
tional nerve disturbance are frequently present 
and are manifested by trophic disturbances 
cutaneous anesthesia etc The delicate glo y 
condition of the skin of the hand and fingers which 
IS So commonly ob erved after fractures of th 
forearm and WTist is undoubtedly due to inter 
ference with nerve function Asses ment m 
cases of severe nerve injury often pre ents a 
difficult problem on account of the uncertain 
prognosi It may not infrequently be nece sirv 
to allow several months to elapse to allow tor 
possible regeneration before undertaking a final 
estimate Many ca s are amenable to surgical 
treatment while others are not In view of all 
this extremely careful and pamstal mg study of 
all case showing nerve involvement is nec 
es ary 

Clos ly associated with nerveinjury is muscular 
atrophy To some extent it is constantly present 
fdllovmg every fracture M hile disuse from pro 
Ion ed immobilization is commonly assigned as a 
cau e for It in. the absence of definite nerve 
injury it may well be that c rtam other factors 
are al-o active in every case The chief of these is 
the so called trophic disturbance due prob 
ably to obscure disturbances of nerv e function 
but which are not due to direct trauma from the 
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fracture or to an> of the other conditions men 
tioned above as cauMng nerve injurv ^\hate\er 
the cause the degree of muscular atrophj must 
aivvajs be taken into account in estimating 
disabihtj 

To determine the degree of atrophv com 
parative mensuration IS ordinarilv cmplojtd and 
furnishes sufficient information for our purpose 
But m taking the measurements care must be 
exercised and the sources of error and fallacies 
of the method kept clearly in mind For example 
the thigh being conical is difficult to measure 
correctl) unless care is taken to have both kgs 
m the same position and equallv relaxed and 
unless the measurements are taken at txactlv 
correspondmg points on each e\tremit> On the 
other band the calf is much easier to measure 
because it presents an easily accessible maximum 
circumference the same is true of the upper arm 
while the forearm again presents the same 
difficult} as the thigh Assuming that correct 
measurements have been taken however caution 
must still be exercised in drawing conclusions 
muscular development is frequentlv isvmmetric 
The right arm is normallv larger in nglu handed 
individuals as is well known and the reverse is 
true of those who are left handed the calves of 
the legs are often unequal m size and it is some 
tunes the right sometimes the left which is 
larger finallv certain occupations mav give rise 
to work h}’pertroph} of muscles which are nor 
mall} not overdeveloped in the average individual 
Overriding of fragments and oedema mav also add 
to the uncertaint} Fortunatelv much assistance 
ma} be gamed from palpation m a normal in 
dividual the muscular masses while thev ma} be 
unequal in volume are equal m consistence 
softness and flabbiness certainl} indicate atroph} 
and the sensation furnished b} such muscles is 
almost characteristic In certain cases par 
ticularl} those m which atroph} is e\ten«iivc 
electrical testing of the affected muscles 1*^ often 
of value 

The condition of the neighbormg articulations 
followang a fracture must alwa}s be a subject of 
careful mv estigation Complete ankylosis while 
It docs occur is fortunatel} rare partial ankvlosis 
Js more common and var} ing degrees of stiffness 
are present in practicall} ev er\ ca'se unless the 
conditions of treatment have been ideal All of 
the minor forms of joint disturbance and some of 
the more severe ones are usuall) due to pro 
longed immobilization others particularlv the 
graver t}’pes result from the relation of the frac 
ture to the joint giving rise to mjuries of articular 
cartilages imperfect reduction of fragments 


constitutmg actual mechanical hindrance to 
jomt motion etc Limitation of joint motion 
ma} also result from scar contraction following 
compound fractures Finall} all of the periar 
ticular structures mav be the seat of a pathological 
process giving rise to a condition of so called 
chronic arthropath} The stiff and pamful shoulder 
o frequently seen following trauma to this 
joint particularlv in middle aged and elderl} 
patients is a t}'pical example of such a condition 
Lnless carefullv treated with earl} massage and 
passive motion fractures m the neighborhood of 
the wnst jomt are particular!} liable to leave the 
wrist and hand disabled since the mtimatel} 
associated flexor and extensor tendons share 
hrgelv in the pathological process 

In cases 0/ complete ank}losis the degree of 
disabilitv depends first upon the decrease of 
function il eflitienc} due to loss of motion m the 
joint and second which is the most important 
factor upon the angle of fixation The latter 
mav determine the question as to whether the 
functional loss is 10 per cent or loo per cent 
In cases of partial ank}losis the arc of mobilit} 
retained whether favorable or unfavorable is 
the deciding factor 

All cases of limitation of motion and of partial 
ankvlosis are benefited b} the resumption of 
normal activU) so far as possible consequent!} 
no final estimate can be made before use of the 
extrcmit} has been undertaken and no further 
improvement is manifest It is often astonishing 
to what a degree limitation of motion will disap 
pear natural)} such is not the case if the limita 
tion is due to a mechanical obstacle 

Circulator} disturbances are frequently seen 
after fractures After removal of a cast the ex 
tremitv common!} becomes somewhat c}anotic 
and oedematous for a time particular!} the leg 
with use however in most cases this rapid!} 
disappears But we sometimes see cases m which 
it persists Under such circumstances it ma} be 
due to phlebitis or to other factors the nature of 
which is obscure Occasionallv this cedema be 
comes hard and firm and ver} painful the 
prognosis here is bad the condition is more or 
less permanent it gives rise to considerable 
impairment of function and must be considered 
an important factor m estimating permanent 
disabiUt} 

Tliese diverse variations from the normal 
which have just been discussed the concomitants 
comphcations and sequela: of fractures represent 
the positive elements which must be considered 
in estimatmg the degree of functional loss 
Disabiht} IS conditioned b} them It seems self 
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evident in general that the more closel> the final 
result following fractures approaches the anatom 
ical normal the better the functional result The 
question is summed up brieflj and exccllentlj 
b> Llcwell)!! and Jones as follows 

1 A close interdependence obtains between 
the character of the anatomical union and the 
ultimate functional results 

2 In a simple fracture giv en good alinement 
sound union and the absence of complications 
such IS general!) correlated with excellent func 
tional results in qo 7 per cent of cases 

3 \\ ith faultv alinement the ultimate func 
tional efficienc) of the limb is usuallv impaired 
and this m general in direct ratio to the mechan 
ica! imperfections thereof 

So far I have attempted in this paper to dis 
cuss onl) those more or less definite tangible 
and principally ph)sical conditions associated 
with fractures the effects of which on the uUi 
mate functional efilciencv of the part are suscept 
ible of measurement or estimation with an 
approximate degree of accuraev Other factors 
are undoubted!) present to some extent in ever) 
case and inffuence the ultimate result but their 
effects vary so much m each individual and are 
in general so intangible that as a rule they 
must be disregarded in estimating disabihtv A 
fe)) examples may make this clearer 
The psychic attitude of the patient plays an 
undeniable rdle in his complete recovery I am 
not here referring to cases of simulation or 
malingering or to the traumatic neuroses But 
some cases seem to lack confidence in themselves 
and are unable to make a proper effort to recover 
function even when the phvsical impairment is 
relatively slight and this is true in cases where 
no compensation is expected 

Another factor is the personal coefficient of 
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skill We not infrequently see patients who ha\e 
regained functional use of a member to a surprising 
degree in spite of what is apparently an evlrerael) 
grave physical handicap on the other hand 
patients are seen in whom the return of function 
is far from being what we should expect and this 
m spite of their best efforts 

Closely related to the factor last mentioned 
IS that of adaptation or accommodation of the 
mdividua! to the changed conditions following his 
fracture which was briefly mentioned above 
This undoubtedly plavs a large rolein every case 
nevertheless the degree to which it will bring 
about improvement cannot be anticipated nor 
estimated 

The age of the claimant is also of importance 
Recovery from fractures m those past middle 
life IS undoubtedlv slower and less complete as a 
rule but even this is subject to individual 
variations 

In all cases it must be clear that no opinion 
can be based on anatomical findings alone 
WTiilc in general as was stated above anatomical 
and functional results are usually do ely inter 
dependent yet this does not hold true in every 
case and it is upon the basi of functional efii 
aency that we must base our estimate In all 
cases we cannot confine our examination to the 
fracture alone and base out opinion upon its 
condition the condition of all the parts of the 
affected member must be taken into considera 
tion If the lesions are multiple also we cannot 
evaluate them separately assigning a certain 
percentage to the fracture another percentage 
lo lo s of motion in a joint etc The sum of 
figures obtained in this way does not represent 
the actual disability present but it is not infre 
quent to sec an attempt made to arrive at it m 
this wav In every case the estimate is to be 
made of the loss of function of the limb as a 
whole and not upon that of its various parts 
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I T js obviousU true th'xt the ideal inEslhesia is 
local anxsthesia and it is equalh true and 
obvious that the ideal local ana.sthetic has 
not as vet been found When it is found half 
of our surgical worries will be dispelled \t 
present we have at our command manv different 
methods of administering local anTsthesia and 
manj different agents for its use Most of them 
are acceptable but no one of them is entirelv satis 
factor) Spinal anxsthesia we believe has its 
place in this group and in selected cases accord 
mg to our present standards of companson is 
as nearl) satisfactory as anv of the available 
methods As in most innov ations m surgerv each 
has Its lojal advocate — a lovaltv that in some 
instances proves dangerous because of its blind 
ness In the Lankenau Clinic w e began the use of 
spinal anxsthesia with the hope of giving the pa 
tient the benefit of its avowed advantages \\c 
have continued its use for over vears with a 
realization of its dangers and its disadvantages 
but with a recognition of us distinct advant igcs 
It is the purpose of this paper to present the facts 
of spinal anxsthesia as we have learned them 
from our experience of over 000 cases Though 
've have used stovaine novocain and scurocainc 
our largest experience has been with apothesine 
"ind It IS this drug that has been used in all of 
the cases wath which this report is concerned 
Spinal anxsthesia has been so widelv used that 
it would seem trite to speak of its adv antages and 
Its indications were it not for the fact that one is 
So frequently questioned as to whether or not it 
IS an anxsthetic of sufficient merit safetv and 
advantage over general anxsthesia to justifv its 
Use Me are of the decided opinion that spinal 
anxsthesia is the anxsthetic of choice in selected 
cases wath the emphasis on selected cases Just 
what types of cases we consider as belonging to 
these selected cases will be discussed below 
Apothesine produces a paralvsis of the sensory 
and motor nerves involved in the area of an 
®sthcsia It is essentiallv a peripheral nerve 
paralj sis and has certain distinct adv antages over 
general anxsthesia It abolishes pam but un 
hke general anxsthesia the pain is abolished by 
producing a peripheral bloc to sensorv stimuli 
thus giv mg true anoci association This mav be a 
factor in the lessened amount of shock shown by 
patients so anxsthetized Its greatest adv antage 


however and one of sufficient ment to justify its 
use is the perfect relaxation which it produces 
The relaxation is almost cadavenc and thus al 
lows the operator to proceed wath the minimum 
of technical difficultv — a distinct advantage to 
the patient as well as to the surgeon no matter 
how skilled the latter may be For example we 
attribute our low mortalitv of per cent in acute 
api>endicitis partly to the fact that this form of 
anxsthesia is used in so many of these cases for 
It allows good exposure wath delicate retraction 
As the effect of the anxsthesia subsides this 
relaxation disappears but its duration js sufficient 
to permit almost any abdominal operation Its 
efficient effects sometimes last from 45 minutes 
to an hour — although it is seldom satisfactory for 
a longer period 

The safetv of this form of anxsthesia has in 
our experience been absolute We have never 
had a mortalitv which could be attributed directly 
to the anxsthetic and we have never seen a single 
sequela which has warranted anything more than 
transitory concern We do not however consider 
It harmless Every case in which this anxsthesia 
is administered is carefully selected carefully 
watched and the dose of the drug is carefully cal 
culatcd and carefully given It speaks well for 
the safetv of the anxsthetic when we state that 
in this clinic the interne who administers it is 
changed every three months and except for prac 
tice on the cadaver and by observing others has 
had no previous experience 

iVDic moss 

There are certain types of cases which to our 
mind demand spinal anxsthesia others in v\hich 
It may be indicated and still others in which it is 
definitely contraindicated In the past years 
our iHistoperatu c pneumonia mortality has been 
reduced to a very low figure and although there 
are other factors involved such as pre operative 
treatment and the comparative exclusion of 
ether anxsthesia we attnbute a large part of this 
to our practice of using spinal anxsthesia m all 
cases having pulmonary symptoms in which there 
IS no definite contra indication to spinal an 
xsthesia Practicallv every case of intestinal ob 
struction is operated upon under this anxsthesia 
In this type of case the technical difficulties are 
reduced to their lowest degree by the complete 
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relaxation produced b> the anesthesia Further 
more the tendenc> of the dilated intestines to fall 
awaj from the anterior abdominal wall prac 
ticallj abolishes the usual difficulty in replaang 
the eviscerated intestines and aids in decreasing 
the amount of shock follomng this operation 
The technical difficulties which are to be expected 
in cases of large abdominal tumors secondarv 
operation nhere the viscera are bound up bv 
adhesions thick abdominal walls and espeaall> 
in difficult kidney operations almost imari 
abl> disappear when spinal anesthesia is 
used Abdominal pus cases demand spinal 
anaesthesia even when the blood pressure is 
lower than the accepted minimum in other tjpes 
of cases Here absolute relaxation is not only 
convenient to the suroCon but it is of vital im 
portance to the patient Ei erv added traumatism 
used m obtaining the neces&arv exposure vastly 
increases the danger of spreading pus which 
nature has taken so much trouble to localize and 
wall off This cannot be overemphasi ed for 
to get good results m these cases one must handle 
the tissues loiin^^i^ and this is well nigh tm 
possible under gas an® thesia and often difficult 
under ether 

There are certain cases m which operation can 
be done with comparative ease under gas or 
ether anssthe&ia but better results are had if 
operation is done under spinal anssthesia These 
cases include tho e in which there is evidence of 
renal insufficiencv or d\sfunction as shown b> a 
high blood urea albumin and casts in the urine 
It IS of cour e well known that ether causes 
destruction of renal ti sue and that traces of 
albumin and casts may be found m the postopera 
tive urine of patients who have been operated 
under gas anssthesia This renal change follow 
ing gds or ether in the usual case is of little mo 
ment but when there is already some kidney 
deficiency before operation it becomes of greater 
importance Our experience has been that cases 
with blood ureas above normal or showing other 
evidence of renal upset such as albumin casts 
etc m the unne are much less harmed by 
an operation under spinal than under any form 
of general anesthesia Cases mth high blood 
pressure present a difficult problem for any opera 
tion and for any anesthesia \\ e are not par 
ticuUrlv enthusiastic about spinal anesthesia m 
these cases but we do not hesitate m /a C we 
prefer to use it if there is no deaded evi 
dence of cardiac weakness \\e have found that 
these patients do as well if not bett r nitf* it 
than wath ether and certainly better than with 
gas 


Spinal anesthesia is given not only m the 
cult cases but in those in which a proloti cd 
surgical procedure is necessary They practically 
always do better than when a general anxsthetic 
IS given because postoperative shock is reduced 
The fact that the spinal anesthestia usually wears 
off before the opu-ation is completed offers no ob 
jection to lU use for as the anesthetic begins to 
los Its effect gas and oxygen may be given and 
the operation completed w ithout discomfort to the 
patient or to the surgeon 
The one definite contra indication to spinal 
anesthesia lb a low systolic blood pressure The 
accepted safe minimum systolic blood pressure is 
usually given as 100 but we have frequently used 
spiral anesthesia m cases m which the svstolic 
blood pressure was between go and 95 and have 
not s cn anv particular tendency toward more 
pronounced immediate untoward symptoms of 
the anesthesia than iti the usual case It 1 how 
ever safer for the inexperienced surgeon to con 
sider a svstoUc pressure of 100 nullimeters as a 
minimum of safetv It is not always possible to 
judge how great a fail in systolic pressure will 
follow the anesthesia and it requires some expert 
ence to calculate the proper dosage and to estimate 
the proper amount of pressure used in the m 
jection of the drug It is well to remember al 0 
that it IS the sj tolic blood pressure at the time of 
operation that i» of importance A blood pres 
sure estimate taken day s or weeks before opera 
tion cannot serve as a criterion 
There can be no doubt that the anesthesia puts 
a strain upon the heart for the sudden fall m 
blood pressure requires an active and efficient 
compensatorv cardiovascular system As there 
i!> somewhat more strain under this anesthesia 
than Under gas or ether we seldom give spinal 
anesthesia where there is evidence of loiv cardiac 


reserve For some time we have felt and are now 
convinced that the highly nervous apprehensive 
patient is not a suitable subject for this form of 
anesthesia if it is used alone The mental chaos 
that these patients make for themselves offsets 
many of the good effects of the anesthetic How 
ever in this tvpe of patient spinal anesthesia in 
conjunction with a verv light gas anesthesia 
approaches the ideal The combination provides 
perfect relaxation complete sensory paralvsis in 
the operative field with just sufficient £ 
snssthesa to parthze the frontal Jobes At tee 
completion of the operation a few inhalations or 
o-Qgen restore consciousness and relieve tne 
patient of the distressing expenence of coming 
^t of the general anesthesia lurthennore 
liquids can be taken by mouth much sooner tba 
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after general anxsthesia — trifles which often nse 
to importance in this t> pe of patient 

In the aged and in the j oung patient the anxs 
thesia must be given with care We have never 
given It to a patient jounger than 14 years \\c 
frequentlj give it to patients be>ond 80 jears of 
age but we are alwajs guided the general 
condition of the indivndual and invariablv pro 
ceed with caution In the ver> old patient we use 
it most frequcntl> for amputations of the lower 
evtremitj for such conditions as senile gangrene 
In these patients the minimum dose often sufliccs 
and whether or not the reduction of the postopen 
tive shock should be ascribed to anoci association 
depends upon one s opinion of the theorv In 
some of these patients the presence of an old 
osteoarthritis involving the lumbar vertebral 
offers difficulty in making a clean and smooth 
spinal puncture and it is therefore occasionally 
difficult to obtain a good take But the pres 
ence of this sequela of arthntis is not in itself a 
contra indication to spinal anesthesia In pro 
static bladder and uterine operations in open 
tions on the sigmoid and in carcinomatous cases 
m which extensive bowel resection is required this 
form of anesthesia with the exception already 
referred to is the one of choice 

TYPE OF Druo USED 

As before stated our experience has been 
largest in the use of apothesme We have upon 
occasions used stovaine novocain and scurocamc 
but have always returned to apothesme as a more 
favorable drug We realize that novocain is more 
widely used than apothesme and with good 
results and therefore must conclude that novocain 
and apothesme are about equally efficient It is 
not the purpose of this paper to advocate apothe 
sine m favor of novocain but merely to record our 
experience with the latter drug Wc have dis 
carded stovaine because it is too toxic to be used 
with safety Scurocame has the advantage over 
apothesme in that it does not require the with 
drawal of spinal fluid and that it can be used 
above the umbilical line but it has the disad 
vantage for lower abdominal surgery in that two 
injections are required 

Apothesme presents two immediate untoward 
results The first and the more serious is a fall in 
the systohe blood pressure with slow shallow 
respirations and a weakened pulse To the mex 
perienced operator these may sometimes be 
alarming but we have never found them un 
manageable The fall in the sy stolic pressure which 
rarely is as great as twenty points is due to the 
direct effect of the drug m causmg a paralysis of 


the splanchnic nerves — including the vaso con 
stnetors in tins region with a consequent pooling 
of the blood in the splanchnic vessels This is 
produced with such rapidity that the remaining 
portion of the cardiovascular svstem is unable to 
accommodate itself immediately to the sudden 
loss of circulating blood and the usual fall in the 
systolic pressure results Generally however 
tliere is rapid accommodation on the part of the 
cardiovascular system so that the only aid that 
is needed to produce sufficient if not complete 
accommodation is the Trendelenburg position In 
fact after the injection of the drug the patients 
arc immediately placed in the Trendelenburg 
position without waiting for any further indica 
tion Later when the accommodation has been 
established the head may wath safety be raised 
slowlv to the desired level However if the pa 
tient s head is raised during the course of the 
operation he should be most carefully watched for 
sometimes the accommodation is not sufficient 
to offset this added burden If the Trendelenburg 
position IS not sufficient an understanding of 
the cause of the fall in blood pressure with its 
resulting syncope suggests the logical use of 
adrenalin and caffein (usually m doses of o 
minims of the former and 2 grains of the latter) 
and if the condition warrants it the intravenous 
injection of saline and glucose All of our cases 
readily recovered under this form of treatment 
but no time can be lost m deciding upon this 
treatment One must not wait to see how the pa 
tient will be in a few minutes Treatment must 
be prompt We have a hypodermic of adrenalin 
and calTcm ready for instant use and are always 
prepared for intrav enous injection 
Ihe other immediate untoward result and the 
one that is more frequently seen is v ormting It 
IS not senous but it is annoying to the patient 
and to the operator Just what the exact 
mechanism of this is we have not been able to 
determine to our complete satisfaction Usually 
the patient does not actually vomit although he 
complains of severe nausea and gives every 
evidence of the vomiting reflex It is perhaps 
better to call it a severe retching It seems to be 
an admixture of both the toxic effect of the drug 
and the result of the upset in the ccrebrospmal 
equilibnum due to the withdrawal of spinal fluid 
It may be significant that it occurs more fre 
quently in cases m which the injection has been 
high or in which a large dose has been giv en It is 
usually controlled by inhalation of pure oxygen 
and never persists throughout the operation 
Of the several more remote ill effects of the 
amesthesia the most frequent one is headache 
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Headache following apothesine is peculiar m the 
fact that it IS postural Bj this wt. mean that the 
patient complains very little if at all as long as 
he IS kept m the recumbent position But as 
soon as his head is raised the dull hea\> general 
ized headache sets in A return to the recumbent 
position brings almost immediate relief The 
cause of this headache is not as jet clear but we 
are of the opinion that it has not so much to do 
with the toxic effect of the drug as with the 
disturbed cerebrospinal equilibrium resulting 
from the withdrawal of spinal fluid at the time of 
the administration of the anesthetic We have 
however seen it occur after the administration of 
scurocdine m which there was no withdrawal of 
spinal fluid It perhap occurs more frequently 
in casts in which a fall in blood pressure was 
especiallj marked at the time of operation but 
it lb albO occasionallv seen m cases m which 
there has been no especial immediate untoward 
effect of the drug 

This latter fact somewhat confuses an under 
standing of the exact etiological factor in the 
headache We behev e that few er headaches would 
follow the antesthesia if the withdrawal of spinal 
fluid could be eliminated In the use of apothe 
sine however the withdrawal of spinal fluid is 
essential for the production of a satisfactory 
an'Esthesia the same applies to novocim Of 
course the purpose of withdrawing the fluid 
IS to produce a diffusion of the drug over a wide 
area in the spinal canal so that a correspondingly 
wnde area 1 anjesthetized This allows of a suigle 
injection in all abdominal operations whereas 
two injections of scurocaine are required in most 
operations The same amount of spinal fluid is 
withdrawn in each administration regardless of 
the dose or of the area it is desired to anaesthetize 
In our experience the headache following the 
anjesthetic has not been of sufficient moment to 
off et the good effects of the anaesthesia The 
headache responds best to caffein by mouth and 
in the vast majontj of cases subside in a few 
dajs but occasionallj ma\ be quite troublesome 
and last as long as a week rarely more than a 
weeks It has never been severe enough to delay 
the convalescence from the operation perse We 
have never seen the severe headache immediately 
following the withdrawal of the spinal fluid that 
some authors speak of This maj be either a 
coincidence or due to the fact that we habitually 
withdraw the fluid very slowlj Whatever ex 
plandtion for the headache is given and however 
succe ssfullj It IS treated it nevertheless remams 
the most frequent and the most troublesome ill 
effect of apothesine anaesthesia In our expen 


ence it occurs m approximatelj i out of every k 
cases ’ ^ 

The effect of the drug upon the motor nerves 
not infrequently produces a transient paraU is 
of the sphincter am or of the vesical sphincter or 
the bladder musculature or both of the latter 
This lb dlwavs of short duration and requires no 
treatment other than an occasional cathetenza 
tion if there is retention of urine Catheten/a 
tion 1 required more frequently after spinal 
anaesthesia than after general anaesthesia 

Occasionally the effect of the ancesthetic on 
the sensory nerves persists for a short time as 
parasthtsias in the lower limbs and a sense of 
numbness m the various segmental distributions 
of the ensory nerves Very rarely indeed does 
the patient complain of pain referred along (he 
course of the sciatic nerve This has occurred m 
onh three of our senes of cases and has never 
been anything more than a transient complaint 
although some patients are p ychically so effect 
ed that every ache and pam within reach of the 
site of the injection is attributed directly to the 
anffislhcsia This is to be expected and to be 
treated as the case demands 


TECHNIQUE OF APOTHESINE W ESTIIESIA 

Apothesine is chemically the hydrochloride of 
diethvl ammo propyl cinnamate It is obtained 
in the form of a white powder 

The dose of apothesine in the spinal anxsthesia 
1 o 01 grams (grams / ) for each 15 pounds of 
body weight the minimum dose being 00 7 grams 
and the maximum 0 12 grams In preparation for 
the inj ction the maximum dose 0 i grams of 
the povvder is placed in a small sterile bottle with 
a cork stopper The bottle containing the powder 
IS stoppered lightly and sterilized for r hour 
at a dry temperature of 60 degrees centi rade 
From each group of bottles 0 sterilized a culture 
1 made of one or two and the remainm bottles 
are stoppered tightly and dipped in paraffin 
The drug is then ready for u e If it has not 
been over stenlized it will not lose its potency 
with age , 

In making the injection the technique t tne 
same as that used m making any ordinary spuial 
puncture The patient 1 mo t conveniently 
placed m a sitting posture and bent forward by 
an assistant so as to produce a convexity of tne 
lumbar spine and to increase the space between 
the vertebrse The spin must be as relaxed as 
possible — a condition difficult to obtam m 
excitable patient Thi makes it much ea 1 
cleanly and smoothlv to enter the spinal canal 
After pamtmg the skin over the proposed site 
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the injection A\ith lodmc and touching the area 
wth novocain to obviate an> pain due to the 
insertion of the needle the needle is placed cxactlv 
in the midline and is then pushed slowh and 
steadilj forward and slightlj upward If bone is 
encountered the needle is shghtlj withdrawn and 
again pushed forward at an angle sufficient^ 
vaned from the first to miss both the vertebrx 
The needle must enter the spinal canal exactU in 
the midlme for otherwise even though spinal 
fluid IS obtained some of the drug will be in 
filtrated into the surrounding tissue and a good 
take will not be obtained When the spinal canal 
has been entered 10 cubic centimeters of fluid are 
routinely withdrawn The spinal fluid is allowed 
to dnp slowl} through the needle into a medicine 
glass As soon as 2 cubic centimeters have been 
collected this is drawn up into a h>podermic 
s>ringe and then mixed with the sterilized o 12 
gram of apothesine which has been previousK 
placed in a small stenlc bottle Great care must 
be taken to assure the complete dissolution of the 
drug othenvise the results will not be good The 
dose 15 then calculated as follows 

The cubic centimeters of spinal fluid is with 
drawn with its dissolved apothesine from the 
bottle b> means of a small s>nnge calibrated to 
minims 2}4 minims of this solution is allowed for 
each 15 pounds of bod> weight as each i]/ 
minims will contain o ot gram of apothesine 
Anything above the required amount is discarded 

This method of calibration is not an absolute 
one but is influenced more or less by the general 
physical and physiological status of each in 
dividual patient Robust patients require larger 
doses than patients of the same weight but of less 
general physical stamina It has also been found 
that when operations are performed on the upper 
abdomen and a relatively low mjeclion is made 
a larger dose than that calibrated by the above 
method is necessary for a complete take Con 
tersely in cases in which the site of operation is 
in the lower abdomen or in patients of lowered 
general resistance smaller doses are not only 
sufficient but advisable How great a deviation 
from the prescribed rule must be made in each 
instance is a matter requiring some expenence 
It IS decidedly better to err on the side of con 
servatism 

W hile preparing the dose of the drug the spinal 
fluid is allowed to drop into the medicine glass 
until It measures 8 cubic centimeters when the 
obturator is placed in the needle so as to prevent 
the escape of any more spinal fluid The dose of 
the drug contained m the hypodermic synnge is 
then placed into the 8 cubic centimeters of spinal 


fluid m the medicine glass and the former well 
mixed with the latter by repeatedly drawing the 
solution into the syringe A long large bore 
needle is then attached to a 10 cubic centimeter 
synnge and the entire quantity of the solution 
drawn up into the 10 cubic centimeter syringe 
care being taken that every drop of the solution 
IS transferred from the medicine glass to the 
svnngc All air bubbles are then excluded from 
the svnnge without losing any of the solution 
This needle is then thrown aside and the synnge 
fitted into the needle that has been allowed to 
remain m the spinal canal After first making 
sure that the connection between the syringe and 
needle is secure and after slighth withdrawing the 
piston of the syringe to show that the point of 
the needle is still free m the spinal canal the solu 
tion IS injected The amount of pressure used in 
this injection depends upon the amount of 
diffusion of the drug that is desired For opera 
tions in the lower abdomen the amount of pressure 
IS not of so much importance but for those m the 
upper abdomen it may be the deciding factor m 
obtaining a take or a failure One must learn from 
expenence just what pressure to use m each in 
stance Suffice it to say that high pressure is 
never necessary and is always inadvisable The 
injection is made slowly and steadily whether or 
not the solution is mixed with the free spinal 
fluid by repeatedly withdrawing and re injecting 
the solution depends upon the amount of 
diffusion desired Some authors have advised 
against it because of the danger of producing a 
diffusion greater than that desired formerly wc 
used this routinely for all operations m the upper 
abdomen but at that time we were making all of 
our injections in the fourth lumbar space More 
recently we have obtained better results in opera 
tions m the upper abdomen by making high m 
jections (secxind lumbar space) and using a 
relatively low pressure We do not believe that 
the results of withdrawing larger amounts of 
spinal fluid (over 10 cubic centimeters) in order 
to obtain wider diffusion of the drug are of suffi 
cient merit to offset the added danger 
At the completion of the injection the needle is 
quickly withdrawn and the puncture wound cov 
ered with collodion The patient is then placed 
m the Trendelenburg position Better results 
are obtained if 4 or 5 minutes are allowed to 
elapse before the operation is begun but we pay 
no particular attention to this having repeatedly 
demonstrated that the operation can be begun 
almost immediately with satisfactory results 
All patients are routinely given pure oxygen 
through a rubber tube placed m one nostnl 
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This IS the most efficient agent in controlling the 
se\ere retching and nausea which often follow 
the anesthesia 

TREA^i^E^^ OF trVTOW \RD StirPTOMS 

There are three methods of treatment used m 
the control of the immediate ill effects of the 
anjesthetic As before stated these s>mptoms are 
all due primanl> to a fall m the s>stolic blood 
pressure The treatment is therefore directed to 
the correction of this change For the minor 
symptoms the Trendelenburg position often 
suffices but if this does not correct the s\mptoms 
a h>podernuc of adrenalin and caffein should be 
given As a rule we give 20 minims of adrenalin 
and o I gram of caffein If m a reasonable time 
this is not followed b\ improvement an intra 
venousinfusionofsahncandglucosei given The 
amount of the infusion vanes with the patient 
and the se\erU> of the symptoms butasa rule we 
give 1000 cubic ceniuneters of saline and 50 grams 
of glucose ^\e have never as >et seen a pa 
tient fail to respond to this tvpe of treatment 
and It IS seldom indeed that the seventy of the 
symptoms demands the mfusion Patients show 
ing these immediate reactions arc carefuJlj 
watched for the succeeding i hours The foot 
of the bed is kept elevated and h>podermic in 
jections of caffein and adrenalin are given as m 
dicated Bj the end of 12 hours practically all 
patients show a very decided improvement and 
with this the routine postoperative treatment 
proceed as usual the only difference being that 
water b) mouth can be given at an earlier penod 
than in cases in which a general nn'csthetic is 
given 

REPORT OF CASES. 

Over a period dating from March 1924 to 
March 2 1927 inclusive 2 251 cases operated 
upon in this chnic received apothesine anesthesia 
Of these all but 57 were regarded as takes le 
the anesthetic produced anesthesia and xelata 
tion without the aid of a general anesthetic In 
these 57 cases the anesthetic was not sufiiaent 
to produce the desired relaxation and a general 
anesthetic had to be given before the operation 
was begun There was a certain percentage of 
cases m which gas and oxvgen was given for 
various reasons (i) to al!a> the psjchic e\ 
cjtement of the patient (a) to prolong the 
anesthesia when the operation extended over 
a considerable period of time and the anes 
thesia showed signs of wearing off before the 
completion of the operation (3) to control espe 
ciall> severe retching which has failed to re pond 
readil> to inhalations of ox>gen 


An infusion of glucose and saline was found 
necessarj m approximately two out of every one 
hundred patients and an injection of caffein and 
adrenalin was given in about one out of every 
eight cases receiv mg spinal anxsthesia \ onuUne 
or retching occurred m practically every case 
at some time during the course of the operation 
Usually this was easily controlled by inhalations 
of oxygen In no case was there a morUlity 
attnbuted to the effect of the anesthesia 

Of the other sequelae of the anxsthesia such as 
incontinence of urine and faeces paresthesias of 
the leg no definite record was kept butweknoiv 
that they were common sequelx and that they all 
recovered spontaneously lie have had three 
patients in this senes who complained of pam 
along the course of the sciatic nerv e for from i to 4 
weeks after the operation and m the absence of 
iny other demonstrable cause for this symp 
tom we have been obliged to consider it as be 
ing m some way due to the use of spinal anxs 
thesia 

Our experience with apotbesine has naturaJly 
become more satisfactory as our practical knowl 
edge of It has increased We have gained much 
by carefulJv searching for the causes of failure in 
unsatisfactorv cases In the great majority we 
have found that this was due to one of three 
things 

I Occasionally a smaller dose of the dm vias 
injected into the spinal canal than was calculated 
This was. because the anxsthetist failed to make 
sure that all of the apothesine was dissolved 
before making the injection The dru is some 
times in the form of small granules which 
though high m potency dissolve slowly It is 
onlv too easv to fad to allow sufficient Ume 
for these granules to di solve as they form a very 
small part of the powder and may therefore be 
overlooked The bottle containing the solution 
should be held up to the light and frequentlv 
shaken in order to make sure of a complete dis 
solution of the drUo 

The introduction of the needle into the 
spinal canal w as not made cleanly and smoothly 
If the point of the needle does not lie free m the 
spmal canal a certain portion of the injected 
drug wall be infiltrated into the surmundjn 


tissues , , 

3 The mistake of selecting a hi Wy nervous 
leurotic patient for the anesthetic this 
type of patient has given us the g^e^ 
imount of trouble with the sequel® of the 
inaesthetic such as headache UTi> ^ 
s difficult to under tand but it is a fact that tfies 
jatients do !>etter under general an® thesia 
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operations on the upper abdomen the anesthetic 
IS not so satisfactory as in those in the lower 
abdomen but its eflicienc} is well marked in 
enough cases to justifa its use We have had 
better results in these cases with high injections 
(second lumbar space) than with low injections 
and although there is greater tendenc) to retching 
at the time of operation, there arc no sequela: 
immediate or remote which contra indicate its 
use For some time we ha\e tried certain changes 
in our technique with the idea of preventing the 
occurrence of the fall in blood pressure and the 
retching which so frequentlv follows the an 
ffsthesia Recently some progress has been made 
in this direction bv injection of adrenalin sub 
cutaneouslj (for slow absorption) immcdiatelv 
after the injection of the drug into the spinal 
canal While it has proved to be of undoubted 


value it has not entirely prevented these se 
quelm 

As stated above we believe spinal anaesthesia 
has Its place in the realm of anssthetics but 
wc do not consider it ideal or to be used routinel> 
In some instances it certainly has approached 
the ideal but its occasional unexplained total or 
partial failure denies Its being generally speaking 
a completely satisfactory anmsthetic However 
when used properlv it is the best anxsthetic 
available at the present time \\ e use apothesme 
because we know of no drug taking all things into 
consideration that is better we use it because we 
hcliev c m Its safetv and its comparativ e efficiency 
but wc use It with the feeling and hope that some 
dav It wall be discarded for a better anaesthetic 
adopting a popular advertising slogan — when a 
better anxsthetic is found we 11 use it 


RADIUM IN THE TREATMENT OF UTERINE PATHOLOGYi 

ByIRMN \BELI MD r\rs lomsviLtc Kentucky 


T he indications for the use of radium m the 
treatment of pathological lesions of the 
uterus have been since 1920 rather defi 
nitelj defined its dangers and the contra mdica 
tions to Its employment have become equally 
clear \MiiIe it has not prov ed as w idely efficacious 
as at first thought to be its results in certain con 
ditions have been demonstrated to surpass those 
of any other treatment heretofore employed A 
brief review of the writer s limited personal ex 
penence wath it in the treatment of carcinoma of 
the cervix carcinoma of the body fibromyomata 
and uterine hemorrhage of functional origin is 
presented as a basis for discussion of some of the 
problems with which such lesions are associated 

CARCINOMA OF THE CERVIX 
As I became convinced that irradiation in car 
cinoma of the cervix offered definite advantages 
over the various surgical measures employed I 
have since 1921 considered irradiation the treat 
ment of choice The considerations and obser 
vations leading to this conclusion were the greatly 
lessened mortality and morbidity entailed by the 
use of radium as compared with operative meas 
ures The three conditions which obtained m 
P^icul operation for cancer of the cervix 
oocl loss trauma and prolonged anffsthcMa are 
eiimmated thereby obviating the reduction m 
issue reaction and general vitality which these 
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factors produce The ultimate results as related to 
prolongation of life and apparent cure compare 
favorably or excel those of operation All but the 
mo'it advanced cases can be benefited to some 
extent bv its employment and though they finally 
succumb to the disease they are frequently spared 
the suffering induced by the hjemorrhage and in 
fection from the foul sloughing vaginal mass 
By far the vast majority of cervical carcinomata 
IS of the epidermoid type which are quite sus 
ccptiblc to destruction by irradiation Up to and 
including 192O 50 patients with carcinoma of the 
cervLx have been treated with radium alone and i 
with implantation of radium m the field of opera 
tion after panhysterectomy In this latter patient 
age 49 years operated on in June 192 the uterus 
and broad ligament Ivmph nodes which were 
palpably enlarged were removed the vaginal 
vault was left open and two 50 milligram capsules 
of radium were introduced one in each oroad 
ligament held in place by gauze packing and re 
moved through the vagina This was followed by 
marked pelvic reaction the entire pelvis became 
filled with a hard sensitive mass accompanied 
wiA much burning pam in bladder and rectum 
During the third week some incontinence of 
urine was noted although the patient pas-^ed 
from 40 to 30 ounces of urine from the bladder 
daily Eight w ecks after operation and irradiation 
the mass was smaller and incontinence had all but 


D t e O t be 
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disappeared nhen a large mass of sloughing tissue 
was extruded from the -vagina follonjng which 
total incontinence obtained C>stoscop> 
tember fourth lo weeks after operation showed a 
large vesicovaginal fistula Death followed some 
months later from pehio-abdommal extension 
Of the 30 treated with radium atone were in 

the third decade ages a and tears were in 

the fourth decade ages 32 and 34 jears 7 in the 
fifth 1 in the sixth and 7 in the seventh decades 
The dosage given has been on an average 0/ 3 ooo 
milligram hours The patients treated during 
IQ were as a rule given smaller doses and it i!> 
interesting to note that 2 of these given re pec 
tivel> 2 400 and 3 000 milligram hour doset> are 
known to be living and apparently free from re 
currence now m their fifth year since treatment 
while a further group of 5 given rcspcctivelv 
j 000 3 000 and 2 400 milligram hour doses and 
now in their third year since treatment are known 
to he well and apparently free of disease Of the 
31 patients m this group \ e have been able to 
trace 2 q of whom are known to be dead q are 
living and state that they are apparently well 
and 4 wlule livm^ are known to present evidence 
of the continued presence of cancer 
One death occurred as the immediate result of 
the radium application the patient age 40 years 
presented an. epidermoid tarcinoma involving 
chiefly the anterior lip of the cerv i. presenting, as 
a large cauliflower mass This latter made en 
trance into the cervical canal difficult and in part 
was removed with the curette to facilitate the 
mtcoducticn of the radium into (he canal torty 
eight hours later she developed a temperature of 
103 degrees from which time on she presented 
the evidences of sepsis complicated f)> a severe 
heemotrhage on the seventh day requiring pack 
mg for Its control and died on the eleventh day 
from what m the hoht of its clinual course was 
interpreted as septicsmia 

In addition to the vesicovaginal fistula men 
tioned above one other has been noted The 
patient age 50 years tame under observatun in 
October 1021 vith a vesicovaginal fistula which 
had followed an hvsterectomv in the preceding 
April which she stated was done for cancer \s 
no evidence of the latter could be detected the 
fistula was repaired b\ the ordinary surgical 
measure She was not seen again until j years 
later December 19 4 when he pre ented tan 
cerous induration and ulceration in the vaginal 
vault She was given a 000 milhoram hour dose 
of radium jn J4.nuar\ 19 folio ved later by 
\ ray In July 6 months after the radium and 
immediately after the last of 6 \ rav treatments 


intontinence of urine w as noted Examination m 
October showed both a \ csicoi aginal and a recto 
vaginal fistula and while the patient is non stiU 
alive she is slowly but surelv approachin the 
loevjtabJe end The development of listufr in 
these 2 cases ts m harmonv with the known ob- 
servation of their liable occurrence when patients 
presenting infilfraCion of ve ico andrectova inal 
septa are irradiated and emphasize the impor 
lance of extreme caution both m dosa e and 
technique of application when such mvolvement 
exists In fact m the utterly hopeles cases the 
possibility of fistula formation would cem to 
question the propriety of irradiation since such 
annoying complications but add to the patient s 
discomfort In so far vs known no patient has 
developed pyometra but many have complained 
of persistent mucopurulent dischar e which has 
proved resistant to treatment 


CARCINOVM OF Tire FUNDUS 

The use of radium alone in the treatment of 
carcinoma of the body of the uterus is believed by 
the \ ritcr to be contra indicated ftr the follow in 
reasons Cancer of the fundus is usually of the 
adenocarcinomatous tvpe which does not rea lily 
respond to irradiation its known tendeflcv to 
metastasize to the ovaries makis u desirable to 
remove these organs In every case and imperative 
to remove them if such metastasis has occurred m 
order to obtain a cure tinally the results of sat 
gery in pcrmitiinf' the ablation of more cancer 
bearin^ tissue arc superior to those of radium 

Ue have emploved radium alone or in com 
bination with panhysterectomy m seventeen 
patients rangin in a^e from 31 to 68 years Th 
hmitation of the taatment in zi palienis to 
radium alone was made necessary either h\ ine 
pre ence of general phy ical conditions which pro 
hibited the employment of a major surgical oper 
aUon or to demonstrable extension of the di 
ease beyond the uterus m the latter instances 
being used as a palliative measure for the control 
of blecdino Of these , arc dead death occuinr 
m from 6 months to 3 vears after irradiation 1 
art living and well and 6 years respect! eJ> 
after treatment while 2 arehvin wilhdemonsua 
ble disease present and 6 years after niua 
treatment Since the phy ical condition of t&s 
group precluded operation radium has atloMe 
prolongation of life in comparative contor 

la^lo^asajears - hile m 2 no fu.lftr 
of the disea e cm be detected Ihe <1“^ ' “ 
these ii cases vanedfrom 40010^ oomil^ 
hours In the 6 instances m which xas 

employed in conjunction with panh tere } 
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Its use as a pre operatu c measure u as not an 
intentional one It has been our practice to do a 
diagnostic curettage on e\er> patient presenting 
uterine patholog) on %\hom the use of radium is 
contemplated In 6 patients presenting uterine 
hemorrhage as a major svmptom a curettage was 
done and radium applied Subsequent cxamina 
tion of the remo\ed tissue re\ealing adenocarci 
noma panhvstcrectomies were done within the 
week In so far as know 050! these done from 1 
to 3 tears ago are well while the SL\,th showed 
a recurrence at the end of 10 months The loca 
tion of this recurrence was of interest m that it 
was situated m the anterior \aginal wall beloi 
and to the left of the outer terminal portion of the 
urethra Further irradiation but temporarily in 
hibited its spread 

IlBROM\01IVTa OF THE UTERLS 

The indications for the treatment of libromj om 
atous growths m\olvmg the body of the uterus 
are variously interpreted by surgeon and radiol 
ogist The logical analy sis of the situation appears 
to me to he as follows in women under 40 
presenting such growths the treatment of choice 
IS surgical removal employing transfusion and 
irradiation in moderate dosage for the purpose of 
making operable tho«c patients in whom continued 
bleeding and profound secondary anxmia tem 
poranly prohibit operation The reasons for this 
conclusion are — first ocular inspection will in 
some cases permit of myomectomy with the pre 
servation of the child bearing function second 
preservation of the ovaries independent of the 
retention or ablation of the uterine body is of 
importance The younger the patient the greater 
the importance of the preservation of the ovaries 
because of their internal secretion and the part 
they play m the establishment and maintenance of 
the sex function particularly m the earlier years 
of life Again many women have an abhorrence 
of the induced menopause regardless of how pro 
duced whether by surgical removal of the ovaries 
Or their destruction by radiation Irradiation of 
fibromyomata in such women may engender an 
inferiority or abnormality complex rendenng 
them unhappy for the remainder of their days 
and surely mental tranquillity transcends m im 
portance the 2 per cent risk which operation en 
tails It IS readily admitted that there is an 
opposite picture to this namely those who desire 
and prefer irradiation even though it involves 
destruction of the ovaries rather than operation 
''ith Its concomitant pain discomfort confine 
mint and convalescence At and after the age 
of 40 years the childbearing function of the 


uterus has usually been fulfilled the distortion 
of the organ incident to the growth may be such 
as to prevent conception or to interfere ^w ith 
pregnancy granting its occurrence and the prox 
imity of the approaching mcnopau'^e makes neg 
Iigiblc the importance of ovarian preservation 
Hence irradiation at this age finds a comparative 
ly wide field of usefulness Us hmitations being 
determined by the size of the tumors and their 
situation bv pcdunculation by tumof degen 
ention and by adnexal disease We have em 
ploved radium alone in the treatment of 15 
patients with fibromyomatous uterine growths 
but 2 were under 40(37 and 39 respectively) 8 
were between 40 and 50 and 5 between 50 and 55 
years of age In i patients the tumor was at or 
below the size of a 3 month pregnancy in the 
size of a 4 month pregnancy and in i that of a 
6 month pregnanev The dosage of the radium 
has varied wuh the size of the tumor from i 00 
to j 000 milligram hours Bleeding has been con 
trolled in every patient and there has been an 
apprccuble reduction in size or disappearance of 
the tumor m all but 3 In the first of these a 
diabetic age 54 years with a tumor the size 
of a 3 month pregnancy a 3 000 milligram hour 
dose of radium was given September 1923 In 
January 19 4 while bleeding had ceased an 
annoying vaginal discharge was present and at 
times di comfort was noted m the tumor which 
had not decreased m sue Supplementary \ ray 
treatments were made to tumor in January 
and Februarv The last examination April 17 
19 4 showed but slight reduction m size of the 
growth The second age 50 years presented a 
multinodular tumor the size of a 10 week preg 
nancy In May 19 5 a i 500 milligram hour 
dose of radium was applied By September 1924 
the tumor had increased m size until it filled the 
pelvis and extended into the right half of the 
abdomen as high as the umbilicus At operation 
It was found that the tumor mass originating in 
the body of the uterus had remained stationary in 
size or possibly was shghtlv smaller than at the 
time of apphcation of radium while the massive 
increase m size had occurred in two subpentoneal 
nodules one of which showed calcareous deposit 
In the third patient age 45 years pre entmg 
a multinodular growth of the size of a 4 month 
pregnanev surgical removal was advised and 
declined with insistence upon the use of radium 
a 2 400 milligram hour dose was given I am in 
the tumor was noted on the fifth day accom 
pamed by a temperature varying from 99 to loi 
degrees until the ninth day when a ‘severe rigor 
was followed by a temperature of 104 degrees and 
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a leucocyte count of ooo Surgical remo\al 
was again advised and dcchncd Tbe /ever and 
kucocjtosis contmu d with nausea and anoretia 
present necessitating the administration of ^lu 
ose iQtravtnousIj as a means of nourishment 
The tumor increased in size reaching as high 
as the urabihcus or approti/nateJj the size oI a 
6 month pregnancy The blood culture was nega 
tive Exploration through a low left paramedian 
incision revealed no evidence of adnexal disease 
and explorator> aspiration of the tumor rev aled 
no ab cess Death occurred at the end of s 
weeks from septic intovication and exhaustion 
\\ hile in. th remaining i patients cessation of 
bleeding and diminution of tumor occurred a 
marked reaction was noted m 2 cases One a 
patient 45 years of age had been operated on by 
me for cholelithiasis at vliich time examination 
through the abdominal incision showed the pelvic 
organs to be normal Ei^^htcen months later she 
reported vith a history of profuse bleeding a 
blood count showing hcmoolobm of 50 red cells 
3 00000 and vvhite cells 7 500 with a rounded 
myomatous growth 3 to 4 inches in diameter 
involving chiefly the posterior uterine wall bhe 
was guena 000 milligram hour dos© of radium 
folio \ci on the seventh day by a temperature of 
102 legrees and severe pelvic pam The uterine 
tumor increased m size the fever continued the 
pam required op ates fo control the Lucoev tosis 
varied from 12 000 to 15 000 and on the twenty 
thud day following irradiation examination under 
an anastheuc revealed the following, pelvis filled 
V ith a large mass directly continuous with uterus 
filling the cul de sac extending well out into both 
broad ligaments and on the left side it was felt 
well above the pubes The entue mass was hard 
presenting no areas of softening The aspirating 
needle introduced back of cervix failed to detect 
pus> Examination per rectum showed the mass to 
be adhered to the rectum and the lumen of the 
latter to be appreciably decreased by the m 
flaramatory swelling bhe was able to leave the 
hospital on the thirty third day making a tardy 
and tedious convalescence Examinaijon 15b days 
after irradiation showed the tumor to have dis 
appeared the uterus freely movable the broad 
ligaments free and the blood count normal The 
second patient 5 years of age withafibromyoma 
of the size of a 4 month pregnancy was given a 
3 000 milligram hour dose of radium While the 
tumor decreased in size its reduction was ac 
companied by pelvic pam and burning in bladder 
and rectum with a bloody discharge from the 
latter necessitating a prolonged confinem nt to 
bed bix months following irradiation the tumor 


was less than half the original size but the pabent 

sfil/comp/amedofpelvicpamandrectalirritabon 

The largest tumor of the senes was irradiated 
primarily for the purpose of contxollin bkedin 
and making the patient operable age 50 years 
she presented a tumor the si e of a 6 month 
pregnancy apex beat of heart was in the anterior 
axillary line with a loud systolic mitral murmur 
legs cedematous to knees hxmo lobm 6S ref 
cells 3500000 white cells 8900 She was given 
a 3000 milligram hour dose of radium with a 
most happy result at the end of 6 months the 
tumor had reduced to the size of a 2 month 
pregnancy there had been no further bleedin 
the oedema and heart murmur had disappeared 
and she was symptomatically at least well 


UTERINE BLEEDING OF FUNCTIONAL ORICIS 


In the treatment of thi pathological condi 10a 
radium stand practically as a specific findm m 
this field itsmost bnUiantand consistentsuccesscs 
The bleeding has been designated as my cm^thie 
metropathic idiopathic and functional tne lat 
ter representing the view that is coming ir 0 
general acceptance The clinical observations 
offered m support of it are that the hyperplastic 
glandular endometnum and the bleeding occur 
only during the era of ovarian functional activity 
that both recur after curetlemenl and that both 
disappear after removal of the ovarie or radio- 
therapy Further that the removed 0 aries of 
such patients have shown a large number of 
maturing follicles with an absence of corpniea 
lutea ^^e have treated 70 such patients with 
radium their ages ranging from 14 to <0 * he'^'S 
in the second 10 in the third 22 in the fourth 9 
m the fifth 6 in the sixth i in the seventh andt 
m the eighth decades 

Physical examination showed but little if any 
variation from the normal m the size contour 
mobihty and position of tbe uterus with iwgative 
appendages the one symptom being the bleedirg 
Microscopical examination of the endometnan: 
removed vath the v,urette has shown two types 01 
pathology around celled infiltration withvascu ar 
engorgement and an hyperplastic glanaular en 
dometritis One cannot emphasize too strongly 
the advisability of subjectin'^ all curcUed particles 
to microscopical analysis m order that en 
metrul carcinoma may not be overlooked 
IS conceded that curettage suffices to cure maa) 
such cases bat an appreciable num^rarc 
temporarily benefited by this procedure jvWie 


the condition in others is actually 
thereby It is in this definite class of ^ 
we find the true problem of the Weeding u eras 
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a problem that before the ad%ent of radium re 
quired hj-sterectomj for its solution Ridium as 
a rule requires but one application and the dcb "e 
can be measured fairl) accurateK according to 
ivhetherone v,ashes to dimini'^h the uterine bleed 
in or to produce complete ce'^'^ation of men cb 
The induction of the menopau e b\ ra lium im 
plies the loss b} theovar) of its internal ccrctu n 
and of Its follicular actiMla con equcniK in ea c 
of intractable bleeding not controlled b\ me derate 
doses It w ould seem a\ ise to induce the mcnoj lu t 
with radium onlj in tho c patients approaching 
middle age reseraang the urgical remov il f the 
uterine bod} for aoungcr a omen since it pcrmi 
of the pre^eraation of unimpaired oxane Jht 
dosage m this senes has \ aried from 1 50 to 40 
milligram hours depending on the desired result 
tobeachieved But j of the ,0 patieni'^ rcturm 1 
on account of recurrence of bleeding One of these 
an unmarried patient age \ears was under 
observation jears during \ Inch time she v a 
curetted twice had '» applications of ndium «f 
600 milligram hours each transfusions of w h dc 
blood 2 administrations of hor e «erum glandu 
lar extracts iron arsenic calcium «aUs and van 
ous stjptics including ergot hvdrasti and 
^ypticm with but temporar} control of bleeding 
Following a preference for removal of the uterus 
injoungwomenrather thanmductionof themcno 
pause with radium a supracervical h)Stercctom> 


with removal of a cjstic right ovarv was done 
Micro copical examination of the •specimen 
bowed chronic, cndocervicitis chrome endome 
iritis ml implccvbts of ovarv But one patient 
aL,e 0 wars showed anj marked reaction 
loibtle due to a j) iramelrial inflammation 
j r ent at time of application of radium the 
uhimait result being satisfaclorv One patient 
has niic 1 marked vaginal pasm and dvspareunia 
ince irra ballon and another has complained of 
inmvin pruntis While a certain amount of 
\a njl li charge is almost routmeh noted 
t l)win„ ruluitn treatment such flow is usuallv 
t h r durition and responds readilv to «oothing 
■ uche m a small number of patients an m 
tiK table irritating vaginal discharge has per 
i It 1 f )r mmths 1 ecent communications have 
1 ttii receive 1 from 5 patients of this group j6 
f the e ringing in age from ^8 to 50 jears to 
whom a do igc of from i exx) to 400 milligram 
hour was given report complete ecs ation of 
menses if ranging m age from 16 to ^6 
vears to whom doscs ranging from 150 to 800 
milligram hours were given report menstrua 
non a normal in quantitv 1 as normal for 
vears at which time radium was again used in an 
other clinic i as normal for i v car w hen a curette 
ment was done elsewhere for recurrence of bleed 
ing and i reports the bleeding as nnrkedi} les 
cned but still greater than her normal 
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THORACIC COKTRAST MEDIA 
ROE^ TGENOORAPHY 

T he use of the roentgen raj in diagnosis 
based solelj on the relative trans 
lucency to it of the tissues and organs 
ofthebodj though invaluable would beofde 
cidedl) limited application Lesions involving 
no marked or extensive change in normal 
tissue densities such as ulcers strictures 
dilatations soft tumors and abnormahties m 
the relative position of organs would be for 
the most part unrevealed The pnnapic of 
contrast media dehneation removed this lim 
itation in proportion as suitable media and 
proper technique for their introduction were 
developed Such delineation of gastro intes 
tinal and urinary tract lesions marks one of 
the greatest achievements in modem diag 
nosis The Graham Cole method of visualiz 
ing the gall bladder involved the finding of 
a substance opaque to the roentgen ray for 
selective liver secretion 
IV The limitations of unaided thoraac roent 
genographj are less marked because the air 
in the lungs acts as a normal contrast media 
bringing structures into sharp relief and accen 


tuiting the shadows of inflammatory or neo 
plastic increase in densitj 
There hav e been nevertheless very real and 
serious limitations to the roentgen raj dia^mo 
sis of thoracic disease \ uniformlj thickened 
pleura or a pleural effusion clouds the con 
trast raedu effect of the air in the lun s and 
cffectivelj masks any coexisting pulmonarj 
lesion Intrapulmonarj shadows that are re 
veiled raaj also be of uncertain or indeter 
mmate signihcance The heart and dome of 
the diaphragm ov ershadow markings of lun 
pathology Air containing dilatation or cav 
ities or stnetures of bronchi may produce no 
defimte fimbngs The exact status of fistulou 
tracts and empv ema cavities is not demonstra 
ble without the use of suitable contrast media 
The great v due of bismuth paste in the 
study of sinuses and cavities was brought out 
by Beck but this media if introduced under 
pressure into an empy ema sinus may produce 
symptoms of senous cerebral manifestation 
sometimes suddenly fatal It is al o un uted 
for intratracheal injection of the bronchi 
Solutions of sodium iodide or other salts serve 
well to outline empy ema cavities but are too 
irn fating to be injected into thebronchial tract 
The possibility of visualizing the bronchial 
tree roentgenographically was su gKted 
the acadental penetration of small aniount 
of bismuth pa te mto the trachea throu h 
tracheal ccsophagcal fistula In 1918 Cheva 
her Jackson succeeded m outlimng the n ht 
bronchus by msufffating into it bismuth pow 
der through the bronchoscope Two years 
later Lynah reported 2 cases of pulmonary a 
scess similarly visualized The necessity 1 °^ 
bronchoscopic introduction of the powder an 
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its limited distribution, cv er \\ ould prob 

abl> ha\e greatly limited the applicabihtj of 
this method e\en if more suitable medn had 
not been dc\ eloped The preparation of 40 
per cent metallic iodine in popp> seed oil in 
troduced b\ Sicard and Foresticr in iq i 
making roentgen ra> bronchography rclatnc 
1} safe and practical promises to be as nota 
ble an achic\ ement in the diagnosis of thoracic 
disea'se as the bi muth meal or enema has pro\ ed 
in that of the gastro intestinal tract The 
‘lodopin ’ of the Germans and “lodumbnn ’ 
of the Danes arc similar preparations 
The greatest field of usefulness of these con 
trast media is in the differential diagnosis of 
bronchiectasis a\hich next to tuberculosis is> 
the most common chronic pulmonary disca«:c 
The phy sical sign'jof broncluectasis arc often 
hmited to a fe^^ rales and the roentgen ray 
findings to linear shadows of uncertain sig 
nificance In combination with chronic cough 
and an abundance of purulent sputum showing 
no tubercle bacilli these findings should serve 
to establish the diagnosis but the type and 
distribution of the bronchiectatic dilatations 
remains mdetemunate It is often impossible 
to differentiate betw een umlateral and bilateral 
m\ oU ement except perhaps bronchoscopical 
ly The disease has often masqueraded for 
years as chrome bronchitis tuberculosis ab 
scess or recurrent colds Early diagnosis 
has been the exception It has probably ne\ er 
been diagnosed with certainty in itsinapicncy 
The dry type of bronchiectatic dilatations 
produang no cough or sputum presumably of 
congemtil origin probably has nexer been 
recogmzed except at necropsy In the iodized 
oil contrast media w e hax e a means of visual 
^ing the dilatations m the earliest stages of 
the disease when most amenable to treatment 
and of determimng objectively the best type 
of treatment Bronchiectasis coexisting with 
thickened pleura empyema tuberculosis or 


subphreniL abscess can be recogmzcd with cer 
tainty only by such contrast media xisuali 
zation 

Pulmonary abscc'is with wide open com 
mumcations with a large bronchus may be 
directly visualized with iodized oil if empty or 
after having been emptied bronchoscopically 
but the oil may cntireh fail to gravitate into 
those with imperfect drainage notably those 
situated pcnpherallv In many such cases the 
injection of the bronchi leading to the dis 
cased area of the lung furnished indirect evi 
dence of the presence of an abscess in that the 
lipiodol fails to penetrate into the terminal 
bronchi in the surrounding consolidated lung 
tissue This abrupt ending of the bronchial 
shadows also serves to differentiate between 
lung consolidation and localized pleunsy with 
or without effusion After thoracotomy 
drainage the lipiodol mav giv e an excellent 
delineation of a multilocular abscess cavity 
and of Its fistulous ramitication 

In empy ema the method is of great \ alue in 
establishing the presence and ramifications of 
bronchial or intrapleural fistulous tracts or 
multiple commumcating cavities 

Bronchogemc tumors of the lung the in 
adence of which seems to be on the increase 
as a rule are recogmzcd late if at all clinically 
The dilatations or blockage of the bronchi as 
shown by the injected oil whether with or 
wathoutsymptomsofinfection suggest thepos 
sibihty of a neoplasm as the underlying lesion 

In pulmonary tuberculosis the method 
serves to outline cavities and secondary 
bronchiectasis but cases have been reported 
seeming to show that the iodine gradually set 
fret may stimulate the tuberculous process to 
renewed activity The value of the vasual 
ization IS also mimmizcd from the standpoint 
of treatment as indications for compression 
therapy must usually be determined on other 
grounds 
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The application of the pnnaple of contrast 
media roentgenographj to the stud> of the 
diseases of the thorax made possibfe bj the 
development of iodized oil thus seems of the 
greatest importance to their earlier and more 
accurate diagnosis and more rational and 
effective treatment CariA Hedblom 

THE SPLEEN 

T he spleen cannot be regarded as in 
organ apart but onl> jn relation to 
vanous systems Emphatic circulaton 
portal and reticulo endothelial It is affected 
reflexlj bj various formii of stimulation and 
m turn ha a direct effect on the blood 
Removal of the spleen in man preceded its 
remov al in the experimental animal and muih 
of our knowledge concerning the spleen his 
been denv ed empincally as a result of cxtirpa 
tion of the spleen It is interesting to note 
thit manj of the views of the incients hive 
been corroborated Anatomical and pitho 
logical studies have failed to throw much light 
on the function of the spleen but recent 
physiological ind chemicil research has 
revealed interesting facts which seem to indi 
cate that our fundamental knowledge will be 
obtained b> experimental work 
Although the spleen contains a large 
amount of lymphoid tissue the actuities of 
thi tissue are not clearly understood ind it is 
only in pathological lymphocitic hyperplasia 
of the pleen tliat the Ij mphoid characteristics 
a sume prominence It has been clearly shown 
that the normal spleen exerts a balance on the 
circulation both with re pect to blood volume 
and the number of erythrocyte especially 
during exerci e and himorrhage The direct 
effect of remov il of the spleen on the amount 
of blood passing through the liver has been 
demonstrated the enlarged spleen m certain 
pathological states contain enormous quanti 
ties of blood and m these cases the degree of 


relief of the load on the diseased liv er assume 
definite proportions The effect of (he spleen 
on the blood is demonstrated by the recover} 
of the normal platelet count m cases of 
orrhagic purpura folfowang splenectomv (hi 
recovery is «so rapid that a direct effect must 
be postulated and it is probable that in thi 
dibcise the spleen destroys platelets possibly 
chreffy the older forms of platelet*; Thertac 
tion of the pleen in chronic infe tious proc 
esses seems to hav e little to do vith the reti 
culo endothelial structures it affects chiefly 
the circulatory system and fibrous tissue pro 
duang chronic fibrosis and often infarcts 
The idea is general among the laity that 
persons from whom the spleen has been re 
moved do not Jiv e long This misunderstand 
mg is doubtless due to the fact that in many 
mstanco the spleen has been removed not 
with the expectation of cure but with the idea 
of prolonging life It seems important there 
fore that the public should be informed that 
cure can be expected only m certain diseases 
of which the outstanding examples are hsmo 
ly tic icterus purpura h'umorrhagic^ pi nic 
inxraia and sy philitic splenomegaly Results 
obtained from splenectomy in cases showin 
the syndrome of splenic anxmia are unsatis 
factory partly because splenectomy has been 
performed in ca es in which on careful study 
the condition seems to be the result of a 
chronic recurring infectious proce s 

The most interesting problems at present 
from the experimental standpoint are those m 
connection with the spleen as a part of the 
reticulo endothelial system and from the 
clinical standpoint are those concerned with 
the determination of the advi abvUty of sple 
nectomy in the indixadual case this after a 
satisfactory diagnosis has been reached eem 
to be cluefly decided by satisfactory function 
of the hver and absence of evidence of 
chronic recurring infection H Z Grrrrv 
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Agnen was of Scotch Insh descent and inherited his height since his great 
grandfather Robert the shortest of seven brothers measured 6 feet 2 inches 
His grandfather David one of nine children became the father of twelve and 
died leaving a widow who married a widower whose children numbered seven 
His father Pobert Agnew a graduate of Diclunson College a surgeon of note 
and an elder m the Presbjtenan church married a handsome widow the mother 
of two children who bore to him David Ha>es Agnew The latter received his 
literary education at Jefferson College Canonsburg Pennsvlvania the stron" 
hold of Preshj terianism subsequently becoming part of W ashmgton and Jeffer 
son College at Washington Penns>lvania and writes of this institution he 
then being eighteen >ears old that the refectory was infamous the food 
was poor and badlv served a cntici m which has alwavs been voiced of all 
educational institutions bj each generation of students 

\fter graduation from the Medical Department of the University of Pennsj 1 
V ania Agnew practiced at \oble\ ille and Christiana for three > ears He records 
at this time that it was hard nding hard reading hard working small fees 
He pla>ed the violin followed the hounds owned and rode a famous horse of the 
Tom breed was a lover and trainer of dogs and was known throughout the 
countrv side as a dead shot and a judge of horses 

Marrying into a familv interested in the iron business he was persuaded to 
abandon for a time the practice of medicine m favor of a business career His 
firm later assigned and 11 is worthv of note that Agnew ultimately paid every 
penny of the loss sustained by those who invested therein 

Thereafter he returned to the practice of medicine and settled in Cochran 
ville Chester County Pennsylvania but remained as m student days vividly 
interested in anatomv securing bodies for the purpose of dissection and study 
from Philadelphia and plaang tlie bones m a pond to be cleaned by the eels 
which were much esteemed as food by the community \gnew s method of fat 
tenmg them was not approved nor for that matter was the use of the human 
body for scientihc purposes Falling into disfavor in his community he deter 
mined to settle m I hiladelphia but at the request of Dr Sample took charge of 
the neglected practice of the latter s son at Soudersburg ten miles from Lan 
caster Speaking of his expenence there many years later \gnew said I 
located at Soudersburg when a young man I stayed there long enough to know 
all the roads in the district but I found the people there w anted a better doctor 
than I w as likely to prov e so I mov ed 

It w as perhaps at this time that he found some contort m Voltaire s definition 
ofaphysician \n unfortunate gentleman who is/^^ 1 to perform a miracle 

every day m reconciling^— ’ h with mtemperanc^ 

Coming to Philadf 1 finding at last h] nt he threw all his 

energy into his school I of which he too* n 1802 At this time 
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the use of the hunnn body for dissection wisnot regarded with such f'i\or bj the 
lait> nor with such large tolennce b> legislators as to make the securing of 
adequate material other than difficult and dangerous Agnew s supply was 
alwa>s adequate During the cholera epidemic he might ha\e been but for 
tunatelj was not found in those trenches where the almshouse bodies were 
dumped injecting b> da> and resurrecting by night 

During the more than ten \ears ot his control of the anatomical school he 
delnered o\er i 800 lectures teaching and demonstrating both summer and 
winter An associate Dr Garretson speaks of him as having an uniquely un 
speculative mind on the subject of religion When questioned as to bodj ego 
and soul Agnew brieflv replied that he was sure of the bod> was walling to leave 
the ego to philosophy the soul to the church 

Agnew s growth to the master position was slow even slower was the recog 
nition by the schoolmen that he had attained this growth Appointed by Leidj 
demonstrator of anatomv m the University of Pennsylvania he remained m 
this minor position seven years when because of his increasing practice tender 
mg his resignation he was made professor of clinical and demonstrative surgery 
this when he was 52 y ears old and had been practicing medicine tiurty one y ears A 
y earlatcr he wasmadeprofcssorol surgery retaining this position for eighteen years 
By the early eighties Agnew was recognized by both the medical profession 
and the laity as the master surgeon of America by the medical profession be 
cause of his headship and conduct of the Philadelphia School of Anatomy which 
meagerly equipped and with but nine students he bought m 185 for sk hundred 
dollars and sold for the same sum m 1863 with full equipment and 267 students 
the worlds largest private class under an individual teacher also his leading 
rank was accorded him by the profession because of his large army and hospital 
experience his textbook on surgery and his papers on applied anatomy which 
were recognized and accepted as standard of authority 

Hence when President Garfield wasshotm 1881 his attending surgeon looked 
on Agnew as the obvious consultant His connection with this case and his bear 
mg throughout stamped him to the layman as a leader 

As Garfield about to take a tram was passing through the Baltimore and 
Potomac Railroad Station he was shot the bullet entering four inches to the 
right of the midline of the back at the level of the eleventh nb Garfield fell and 
when carried to the second story of the station was pale cold wet thirsty 
vomiting with a running pulse and suffering severe pain and marked hyper 
ffisthesia of the legs particularly marked on the right side 1 he surgeon promptly 
probed downward to the depth of 3*-^ inches and followed his metal instrument 
by his little finger introduced to its full length 

The reaction from shock was slow but complete Ihe next day the surgeon 
general made a further digital exploration of the wound tract and of the 
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consultants called on the third da> it is stated the> did not attempt to force their 
probing with too much vigor There is no record to the effect that Nelaton turned 
m his gra\enor that Lister groaned aloud though there was at the time a protest 
regarded by both the profession and the Iait> as inspired bj envj and \oiced b) 
the \otaries of the false god antisepsis whose credo failed to recognize wound 
suppuration as meltable and whose cult enforced a time consuming ritual 
with results no better if as good as those incident to methods sanctioned by 
the centuries ^gnew called on the third day deaded against operation and 
thereafter was concerned with insurmg drainage for an abscess burrowing into 
the iliac fossa and for other septic manifestations among them sloughing parotids 
When death occurred some two and a half months later the bullet was found 
harmlessly encysted remote from the suppurating area which centered around 
an osteomyelitis at the seat of the shattered \ertebral body 

^gnew was brought up strictly in the tenets of Presbyterianism attended 
church regularly refusing all posts of honor therein He saw on Sunday only 
those patients whose needs were urgent was quietly deeply and consistently 
religious 

\s a teacher he had that rare gift of clarity accentuating and illumining the 
high points avoiding unessential and confusing details He believed and taught 
that surgery should be based on a brain eye and hand knowledge of anatomy 
a sharp knife fingers trained m its use practiced diagnostic ability and an under 
standing heart tender toward the afTlicted and with the single purpose of bnngino 
help to both body and mind 

This being before the efflorescence of specialists subjects now relegated to 
them were grouped in the surgical course among them affections of the skin 
which -ignew briefly covered by the statement that they might be classified under 
two headings namely those which are cured by the application of zinc oxide 
ointment and those which are not thus cured 

He believ ed that woman s place was m the home that her education should 
be contmed to reading writing arithmetic belles lettres and housekeeping 
and was so opposed to her as a medical student that he resigned from the Penn 
syhania Hospital staff rather than have one or more attend his clinics 

He was among the first in this country to practice the ritual of Listerism 
this at an age w hen upon many imnds a new idea has the effect of a foreign 
body upon the grosser tissues and is either encapsulated and disappears or sets 
up an irritation and IS extruded fj \\iUiam White) 

He was ambidextrous deft and swift m his manipulations without seeming so 

to be Studentscrowdedhisclinics mpirticularthosedevotedtocuttingforbladder 

stone W hen a patient was assuredly diagnosed by means of a resonator attached 
to a steel sound and was duly prepared with a groov ed staff passed into the bUd 
der Agnew would make one ample penneal cut into the posterior urethra drop 
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his sharp pointed knift take from his teeth his blunt pointed one make %\ith it 
one further ample cut through a lateral lobe of the prostate insert his forceps 
and remove the stone in less than six seconds and i\ith a deceptiv c appearance 
of deliberation 

Agnew was a scrupulous observer of professional etiquette both in action and 
in spirit Operating upon a p itient suffering from a long continued suppuration 
following an operation b> a brother practitioner \gncw made one deep free m 
cision seeming to his resident penlouslj near the feraord artcr> passed in two 
fingers so neatlv palmed a lingering sponge which had been the cause of the 
trouble that it was seen onlv b> his assistant and made no remark other than 
this free drainage should cure >our patient Doctor 

Agnew died of angina pectoris aggravated bv mfluenra To his students and 
colleajjUes he was Master not onl> because of his textbooks his honors his manual 
dextenty and surgical skill his diagnostic acumen his clarity of thought and ex 
pression but because of a personalitv which in either group or indmdual contact 
left an impression of singleness of purpose of jo> m service of sjmpathv with 
weakness of an understanding heart \ personaht) activclj' and beneficently 
contagious 

In the Universit) of PennsvKann there is an Agnew wing endowed b> the 
Master In the Librar> of the College of Phvsicians there js an admirable 
Biograph> of D Ha>cs Agnew written l)> his nephew Dr Howe Adams and 
from which much that has Ixcn written in this sketch has been taken 

Even the most powerful in his da> and generation is promptlj forgotten unless 
he leave a named legac> The Agnew wing should be the Master s benediction 
for manj generations of teachers students and patients Edw vrd M vrtiv 

D Hayes Agnew was born m 1818 died in 1892 He receiv ed an M D degree 
at Umversitv of Pennsvhama m 1838 He was owner and conductor of Phila 
delpba School of Anatom> i8:,2-63 He was acting assistant surgeon U S 
Army and consultant to group hospitals Demonstrator of Anatomy Universitj 
of Penns>lvania i86;>-70 Professor of clinical and demonstrative surger> 
■Universit> of Pennsylvania 1870 John Khca Barton professor of surgery 1871- 
89 Emeritus professor of surgery 1889-92 Surgeon to Philadelphia Hospital 
Pennsylvania Hospital AVills Eje Hospital Orthopedic Hospital He was 
author of Principles and Practice of Surgery 3 vols 1878-81-83 Regional 
Anatomy in Its Relation to Medtane and Surgery Researches on Orgam ation of 
Blood Clot and on Repair of Fracture and man> contributions to textbooks 
encyclopedias and current medical literature He was president of the College 
of Ph> sicians president of The Amcncan Surgical Societj founder and president 
of the Academy of Surgery member of I he American I hilosophical Society 
and member of the Board of Directors of the Union Tru t Company 
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CONCERNING DISI ASI S 01 WOMEN— 
HIIRON^MUS MI RCLRnLIS 
F N the sixtc nth ccnturi ob tetrics an 1 tv netol 
I ogv a well IS suigerv came in fo a cemin 
share oi attention Ba ej u( on the wo L of 
Sora us of Ephe us folio ed } v that of Trotah at 
Salerno Euchanus Roe aim of Wu ms pubh hej 
his H iigjrt J m 15 3 in bich he tau ht the 
podai c version fir t u goste 1 I \ Soramis Bv ibi 
he fu mshe 1 the m p ration to a f mtn for more 
Cl eful CO site ation and studi of th) phase 0 / 
medicine In Englani the f? g tf a t an 
lated from the Lat n into Engi h b\ oit R chard 
Jonas and appei ed n 1540 un ter the title £> P 1 
Uo It i bub cqu ntl> pr cti illv the sime ivo k 
appeared under the title f B\ th / > l\ id with 

the name of an tngli hma Thomas Rain M 
phisition as author md \ as the authonti on 
obstcCfc m/nfclanff 0 a entun 

Bj the e t 0 \ork ( e mi > at I I nglan I ere 
suppled th manual on 5b lelnc hich enej 
for teaching purposes bnjtzc lanl »a o « sup 
plei through the instrumental tv f J cob RucIT 
who publi he 1 hi £in s I oc lusti Trosd ucchic 
in 1554 m \hich n adf lion to the purefv ob ictn 
cal no tion there 1 indu fed a ch ipt 0 mon t r 
In Trance the subtect of jI tetr a tik 1 up 1 
Par an j 1 11 all thing he att mptel he p puhr 
ized the then method anj aldei le ne II 
aiiocatcJ p iahe ersion an 1 as tl hr t to 
intro luce lab at te m to check himor hage \ 
le er known phvsican if Fan Nicolu Rotheu 
als \ rote a 0 k on ob tetrics As la t5 le e 
peeled Italy kept pace uh the advanc s male in 
other fart of Lu ope n (his depi t/nent of oiel 
icine \crv little escaped the n t c of the gr at 
tni r t\ f Palua an 1 Jicobu S\l m and 
\jtcrno TrncaveJJo taught obsleirirs an 1 1 eises 
of i omen Ludoi cus Bonaci 1 a profe or m 
Ferrara al o taught in I wr te on the ul j t 
The large t \ k on ohstet ic an 1 gv n olo > bv 
an Uahan du mg the s teenth ctntur> as the ic 
base! upon the lectures g en b\ Hterommu Me 
cun Is presumably hen he f lio edTrnt veil is 
profes or at ladua upon the latter death in 56S 
Mertu lalis \ rote or lectu eJ 0 n arh aB the 
recognis d departments of medici c and amon 
thers CO ered the subjects of ohstet c an 1 gi c 
cologv The book v as not \ itten bv h m but like 


many of the volumes attributed to him la ap 
parentlv a t anscnption of hi lectures by one of 
hi stud nis subsequently corrected bv him The 
Le t es Disca r t>/ ff 0 He j was fi st pub! he I 
at Ba el m i?8a Later it appeared as part of a 
general ork on gynecolo \ publi bed m 1586 a d 
the volume here dfustracei appeared in I cnee in 
587 pr nted bv \ algns us It v as al 0 pubi hed 
in St assbufg in IS 07 

rjjjs volume ms the combi cd 0 k of tiio of 
Me cu al pupil fo the title page read lec 
I (. n > i g tl D a s S f\ H n from the lips 
olHicronvmusMc cur 1 srecentlvediiedby Ca par 
Baubio an author until lately 1 tile known Now 
1 rulv enlarge 1 and amende ! ith the con ent of 
the autl 0 bv Michele C 1 n b from the collation 
ofmai ewmples Will anevhjustve ndet of 
chai tc andc ntc ts 587 st\enice at the house 
ofleliv\aIg )u The book IS thus a e tuple of 
a procedur om i 1 during the si teenth century 
non each prof sor i a la ge school had hi Bo 

V ell tl uativ n the p r on of one of his students 

or assi tants 1 he ama uc i took notes on the 
lectur sad ote them uf They were then cor 
recte I by the profes or and publ hed In thi way 
the iJca andopnton of these men too much taken 
up th other natte to do thei vn riting ha e 

been ha It I 1 vn to us A list of autbo s cited in 

an earl cr C e ma e 1 tio of 15S6 contai s onehuo 
1 ci anl 0 e nam s a d co vevs an dea thvt th 
eenvcir tudv bv M cun 1 1 1 Romeha 1 g ven 


h m a great k o 1 I c of tl 5 1 1 rature of the an 
:ie t A V a ft n the ca hoie er themme 

f r c t aulho o c temp rarics are lacking an I 
th ugh 8 ra u Xrotuh and 0 he s arc n Uo cd 
thenjneso/R es hn Jo a Rai/wJde Rucil 1 r 
1 1 othe s a e la k ng It ould seem nevctlrile 

IhatMcrcurah vas t least con ersant with the r 

V rik f r in the secord b oV hi h deal v ith labor 
le de c b s pod 1 c ersion h ch v as at the tiirc 
!) ng p pulan cd bv 1 ar n I rance 
The hr t three bo V.S de 1 \ ilh ob tetnes treatir 
n su ce Sion co ccpti n pr g cy labor and the 
juerpenum The fo rlh book deal ith u' ea 0 
:he gen taha rregulariti I mensiniatiow go ore 
leea the h le mensc deucorrhcca) p urit s an i 
)th r conditi n both phvsical ard p schi 
1 finite form of dc pt on is u ed throughout con 
; tiigo/a iescript on of the di e s the cause 
.vmpto thepognosi a \ the IreMrent 
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REVIEWS or NEW BOOKS 


T he ninth edition of Cabot s Physical Diagnosis^ 
has been carefully re\ ised Analj scs of further 
statistics hav e been added so that this work be 
comes not onU a didactic presentation of ph>sical 
signs but one on general differential diagnosis In 
the chapter on heart murmurs the corresponding 
numbers of phonographic records are attached to 
the diagrams This should be of great \alue for 
teaching and for ear training In opening the dis 
cusbion on auscultation the author dcscnbcs the 
multiple Bowie s stethoscope Tin suggests the 
multiple electneal stethoscope which b\ amphhea 
tion and transmission of heart sounds enables an 
auditorium full of students to listen simultaneou l> 
with their teacher This is a devacc which Doctor 
Cabot has used with great success in teaching 
The volume continues to be the best short work 
m its field It is full of characteristic refreshing 
denials such as I can recognize no tricuspid mur 
murs and I never heard this sound Conclusions 
are arrived at with origmalitj and disregard for 
opimon since thej are based upon first band analv 
SIS of his own statistics Most interesting deductions 
are made Some of these are old and have long been 
supported bj evpenence such as the remark that 
unne tests for indican urea sulphates and pbos 
phates give the appearance of accuraev and scien 
tific method in diagno is but not the reaUt> Other 
statements such as I have never seen anv evidence 
that excessive muscular work is by ttself capable of 
causing cardiac h\periroph> and dilatation tend 
to be supported b> the most recent phvsiological 
work 

Thus for extent of material presented and for 
stimulating observation this volume continues to be 
one worth repeated stud) P vet Stvrr 


TIs this interesting volume containing thirtj seven 
of the Practical Lectures delivered before the 
Langs Countv Medical Societ) men of prominence 
in the vanous speaalties have been selected to pre 
sent subjects most hkely to be of value to the doctor 
m general practice 

Several of the lectures have particular interest 
George M Cnle s The Surgical Treatment of the 
Thjroid Gland is based on his experience in per 
forming 13 9SS operations upon the thjroid gland 
The United States Public Health Service is cx 
plained b) Surgeon General Hugh S Gumming 
The Doctor m Court is full of interest and in 
struction for those unfortunate enough to have to 
go there 

Haven Emerson gives his reasons for advocating 
penodical health examinations John H Gibbon 


^ ^ th A p es fth \I«L I Soc l> f th 

a W '« ■*" » » 4 » 6 S6S PP) 


in his Common Sense in the Treatment of Frac 
tures ver) properlv includes commendation of 
the massage methods of Lucas Championmere 
Inherited S>phibs is well covered Foster 
Kenned) contributes a lecture on Fits Frank H 
Lahc) discusses the \ arieties and Treatment of 
Goiter George M MacKee devotes 64 pages to 
the More Common Diseases of the Skin John 
O Polak lectures on Toxaimias of Pregnancy 
The subjects are handled in a somewhat elemen 
tar) manner but the eminence of most of the con 
tributors assures an interesting presentation 

Frederick Christ pher 


■\^OLBARST has compiled a most valuable 
’ ’ treatise on Go>io 0 al Inf etton in the Male* 
He states that the book is designed pnmarilv to 
guide general practitioner in the proper recognition 
and management of the disease and its troublesome 
complications Specialists, and medical students 
might advantageous!) famibanze themselves with 
this text The author has kept his subject matter 
completelv up to date and his method of presenta 
tion IS concise and easv to follow Diagnosis and 
treatment have been classified according to the 
pathological involvement of the vanous anatomical 
structures 

A discussion on the proof of cure constitutes an 
intere ting chapter \ final chapter b\ McDonagh 
of London in which he expresses his view on gonor 
rhoea accentuates the divergence of opinion in the 
two countnes \ iscent J 0 Conor 


T he author of thi book presents a verv fine 
work la German on the subject of \ ra\ diag 
nosis in surgerv * He states that the material for the 
book was obtained in the Lniversitv of Gottingen 
\ rav Department with the aid of the Pathological 
Department as well as the medical and surgical 
clinics of that institution 

The book is a splendid presentation of the subject 
well written and exceedingh well illustrated It is 
an example of careful work in preparation of a 
difficult subject The book mav be recommended to 
anv ph)sic!an interested in X ra) particularlv 
those who can read the German text The man) il 
lustrations wnth which the book abounds are of 
such superior quabt) and demonstrate pathological 
changes so well that ver) little reading matter is re 
quired to explain the \ rav features The v olume is 
large and the subject is treated at length m a 
thorough manner Edward S Blvinf 
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SURGERY GYNECOLOGY AND OBSTETRICS 


AS Sir Arthur Keith ends his foreword IJealtJy 
Groutk IS a most interesting book for all who 
are concerned with education — med cal o/Tcers 
headmasters teachers parents e lucational author 
ities and above all statesmen who have the welfare 
of the nation at heart It consists of several chapters 
on anthropometry in relation to educational progress 
adaptation and development as indicated b> en 
trance examinations and school work (ecbmcal 
chapters on special methods and phjsologj con 
sideration of overwork overpressure and the ailing 
school child and a correlation between the mental 
and phjsrcaf acti it> of growing, boys It has five 
appendices devoted to statistical methods It is an 
authoritative fundamental work in this most im 
portant field Paul Stvm 

PRESENT clinical knowledge is summarized 
^ by Coope in his book on the diagnosis of 
pancreatic disease * The book cons sts of two mam 
parts — the first is a brief but helpful statement of 
anatomy physiology and chnical picture the 
second is an honest and somewhat disillusiomng dis 
tussion of functional tests unde the heading of 
i.tlemots to d te t failure of Du barge of Ian 
creatic Juice into the Duodenum Intubation as 
a means of obtaimug pancreatic secretion is de 
scribed with a simple method for detecting lipase 
A careful discussion of tests for ferments m the 
stool IS given the conclusion of which i that true 
creatorrhoea on a controlled diet is ifie test for pan 
crtitic deficiency wh Je true steatorrhe^a or butter 
stools are rare and lesser amounts of fat in the stool 
may be du to other causes The vhole question is 
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carefully examined The importance of sioo’ tt 
aminations on controlled diet anl the u e of m 
dicators in the feces to control (he time of (13:151 
through the gut are emphasized The work i not 
imprcs ivc by reason of si e but because of honest 
analysis It is to be highly recommended as m 
dicatmg methods of attack in a diffcult and httle 
known field rvcLSiM 

nev edition of this important Treiuse on 
■k Orthopadic Surgery brings it fully up to date 
and maintains its position as the best modern text 
book m this fefd The subject matter is well and 
tersely presented andincludesallinformationcssen 
tial to the practitioner or special worker The 
descriptions of the most valuable original coatri 
buttons of the distinguished author namely the 
bloodless reduction of fracture of the femoral neck 
the open recon truction operation upon the hip- 
joint and the asfragalectomyand backward d splace 
ment of the foot might well receive more space and 
better illustrations The second sentence of the first 
chapter describing Pott s d sease 1 unsatisfactory 
and should be rewritten 
The conLUon called osteochondritis dissecans bv 
Koenig 1 still a stumbling block to the compositor 
In the ixth edition of IVTiitman s book it was 
pnnte I as D ss cans and in the pre ent edit on it 
appears as Dessican 

Koenigs or gmal observ tionnaspubl hedinthe 
Dusche Z It d i/t / ir Chr g» December 16 
SS? and rele s to the condition as a diwriuiide 
ostcochondriti or osteochondritis d ssecans 
In many other instances the p oof readinghasnol 
been done in a manner commen urate i ith the iffl 
portance of this textbook whch fact ho ever 
does not det act from the intrinsic value 0 the v 0 k 
E vrrtt Ryrxsav 
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CANCER or THE LARYNX 

S\mptomatolog\ Diagnosis and Tremment^ 

By G VBRIEL tucker MD Piuhdelphia 

A oeu( r f IB h py <J (Esoph e py C d te School f Med U tytP >I Aoet B hscnv 
d <L ph g py J fl M d I Coll 6 

I T %\ouId seem a platitude to sa> that the the location of the lesion m the larjnx Per 
earl> recognition of cancer in an> part of sistent hoarseness and discomfort in the region 
the bod\ IS of the greatest importance of the lar>n\ occurring m an adult of an> 
in Its cure The repetition of this statement is age should ha\ e the slalled attention of the 
justified ho\\e%er u hen we consider that in otolar>ngologist 
intrinsic cancer of the lar\ nx carl> diagnosis age 

offers a lasting cure of from 70 to 80 per cent Cancer of the larynx occurs rarely under the 
This IS a much higher percentage of cure age of 40 > cars but there have been cases re 
than can be obtained in cancer in an> other ported of intrinsic cancer at 16 and 18 > ears of 
location in the bod> It has been shown b) age and of extrinsic cancer of the lar> nx at 23 
Cuneo that the richl> dev eloped 1> mphatics of and 4 > ears of age (lo) Only > esterda> in 
the lar>nx form a network of their own which our clinic at the University Hospital, the his 
empties into small glands on either side and tological examination of a specimen removed 
docs not anastomose with the neighboring from an extensive intrinsic ulceration of the 
Ivmphatics The slow metastasis with earlv lar>nxinaman 37jearsofage wasreported 
diagnosis makes possible the high rate of cure as epithelioma b> Dr Herbert Fox The pa 
m intrinsic cancer of the larjnx It is there tient had been hoarse for 9 months and during 
fore imperative that ever> ph> laan and the past 9 months had onl> a whispered voice 
especially ever> otolaryngologist recognize In 100 '^elected cases from the services of Dr 
the symptoms appearances and means avail Chevalier Jackson and Dr Fielding O Lewis 
able for the accurate diagnosis of inapient in which hoarseness was a symptom Dr 
cancer of the lary nx Austin T Smith found that the av erage time 

Theclassicalsymptomsasformerly taught — from the beginning of hoarseness until a diag 
aphonia dysphagia pain in the ear saliva nosis was made was months Many of 
tion dyspnoea ha:morrhage fetor glandular these case:, were far advanced Many had 
involvement emaciation and cachexia — occur been treated under a diagnosis of chronic 
as ev idence of far adv anced di ea^e but little lary ngitis vv ithout ev en an attempted mirror 
attention has been paid to the earhe:,t svmp examination of the lary nx 
toms of inv olv ement those for which the phy 

sician should be on the alert The first symp classification 

toms are persistent local di comfort persistent Cancer of the larynx was classified dim 

hoarseness or the two combined according to cally by Krishaber into intrinsic extrinsic ard 

R <1 bff re th Med 1 Soc ty f tli Sute INlhC I Apl997DhmNrlhCaIa. 
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mixed The latter cla&s included those case m 
which the lesion was both intrinsic and extrm 
SIC These case were found to present the 
classical svmptoms) dre idv enumerated The 
intrinsic group included all cancers arising 
from the cord xentncular band interarxte 
noul region and the Nubglottic area Chexalier 
Jackson further subdix ides thi group into the 
anterior intrinsic including the anterior two 
thirds, of the larxnx and the postenor intrin 
SIC m cases in which the cancer arises in the 
posterior third of the larx n\ (4) 1 he earlie t 

sxmptom m the interior intrm ic group is 



hoarseness in the posterior intrinsic group 
local di comfort and hoarseness 

The extnnsie group include those cancers 
arising from the epijotti arjteiioid arvep 
iglottic fold the lar> ngtal surface of the p\ n 
form sinus and the phar\ np,eal surface of the 
cricoid cartilage The carlie t s>mptom in 
this group are local di comiort and d\ phaoia 

SHE 

Cancer ma> mxoKeanx part of the larjnx 
epithelioma i the mo t frequent form sarco 
ma and medullarx cancer are rare Glandular 
carcinoma mo t frequentU mxohes the epi 
glottis Contrar> to the \ic\\ of \ irchow and 
bemon who held that benign growths most 
frequentU m\ade the anterior two third of 
the lar> nx and malignant grow ths the posten 
or third Sir St Clair Thomson has shown that 
the anterior two third 1 the most frequent 
bite of theprimiry Je ion in cancer (n) Thi 
area corresponds to that area ineoUed in the 
anterior intrinsic group of Chexalier Jack on 
that portion of the larj nx m which Urn 
f » akage occur late 1 he fact a c 

Sir St Clair Thom on that the 
I an of the larj nx is the most fre 

\ r:. 


TUCKER CANCER OF THE L\R\N\ 
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Fi^ rhotormcro rapl of ti sue rc^)0^ed from the 
larjnx illustrated in Figure ab Ti\ent> four hours after 
the specimen as taken Herbert Fox r ported squamous 
c 11 epithelioma 

quent site of cancer is of the utmost impor 
tance because ^\lth earlj diagnosis this site 
IS the most favorable for cure 

LOeVL VPPEARANCES 

Local 'ippearanccs var> according to the 
location and stage of advancement of the 
growth the presence of superimposed inflam 
mator> reaction and ulceration Seldom is 
the appearance so characteristic as to be con 
elusive Man> t>pcs have been described as 
follows by Sir St Clair Thomson (10) 

I Persistent congestion and thickening of 
the cord 

A definite tumor resembling papilloma 
fibroma or angioma and an irregular infil 
tration difficult to distinguish from tubercu 
losis and sjphilis 

3 A limited infiltration cupped or retract 
ed in appearance 

4 A defined tumor single sessile white 
and reddi h gra> and wartj looking 

5 A fringe like border white in color 
giving the cord an irregular appearance 

6 In the evtrmsic v ariety a dusk> red uni 
form swelling which is generall) a flesh> color 
with an uneven surface 

7 On the epiglottis a cancerous growth is 
irregular gra>ish white dusk> red or dirt\ 
white in carl) ulceration 

I ocal fixation of the part inv olv cd indicates 
deep infiltration and advancement of the le 



Fifi 4 Ti sue removed at laryn of sure (actual ize) 
tVithin 48 lours after removal of the specimen for biopsy 
\ wide mai^m of normal mucosa surrounds the gro th 
The patient 1 now well with a good voice i6 months fol 
lowing operation Arrow indicates anterior commi su 
(Crawford) 

Sion Inmanj cases we have found onbiops> 
the local lesion cancerous when there was no 
local fixation on mirror examination 

Considering then the wide variation m 
appearance on mirror examination and the 
many and v amble factors in the production of 
these appearance the welfare of the patient 
demands that a method of certain diagnosis be 
employed early before the disease has extend 
cd and the chance for operative cure is lo t 

DIAGNOSIS 

Giv en a case of ulceration of the lary nx in an 
adult the 3 etiological conditions to be con 
sidcred arc tuberculosis syphilis and malig 
nancy It is generally agreed that tuberculo is 
of the larynx for all practical diagno tic con 
siderations is never primary (9) Then the 
finding of an ulcerative le ion of the larynx 
with an appearance sugge tive of tuberculo is 
with the finding of positive evidence of a pul 
monary lesion is very strong pre umptive 
evidence of laryngeal tuberculosis In syphilis 
of the lary nx the positiv e serological reaction 
and the evidence of svphihtic disease in other 
organs the favorable effect of a therapeutic 
test with antisyphihtic medication on the 
laryngeal ulceration and the sugge tive ap 
pearance on mirror examination are strong 
presumptive evidence of syphilitic ulceration 
of the larynx It must be remembered how 
ever that maUgnant disease of the larynx 
particularly in a syphilitic subject may re 
spond faxorably for a time to antiluetic therapy 
It IS also well to remember that an acute cede 
ma of the larynx may be precipitated by the 
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mixed The latter class included those ca e in 
^^hlch the le ion was both intrinsic and evtrin 
SIC These cases were found to present the 
classical s\ mptoms alredd> enumerateil The 
intrinsic group included all cancers arising 
from the cord \entricular band interar>te 
noid region and the «>ubglottic area Chevalier 
Jackson further subdiv ides this group into the 
anterior intrinsic including the anterior two 
thirds of the larvnx and the posterior intnn 
sic in case in which the cancer anses m the 
posterior third of the larvnx fa) The earlic t 
symptom m the anterior intnnsic group is, 



hoarseness in the posterior intrinsic group 
local discomfort and hoarseness 

The extrinsic group includes those cancers 
arising from the epijjlottis ar>tenojd ai>ep 
iglottic fold the lar> ngeal surface of thep\n 
form sinus and the phar>n„eal surface of the 
cricoid carti)a4,e The earlie t s>mptonis in 
this group are local discomfort and dvspha la 

bllE 

Cancer ma> mvoheanv partof thelarjnx 
epithelioma is the most frequent form sarco 
ma and medullarv cancer are rare Glandular 
carcinoma most frequentlv involves the epi 
glottis Contrary to the view of \ irchow and 
Semon who held that benign growths mo t 
frequentlv invade the anterior two third of 
the lar> n\ and malignant grow ths the poster! 
or third Sir St Clair Thomson has shown that 
the anterior two third is the most frequent 
site of the primary lesion m cancer (ii) This 
area corresponds to that area involved in the 
antenor intrinsic group of Chev alier Jackson 
and 1 that portion of the Iar> nx in which 1) m 
phatic leakage occurs late J he fact as c tab 
lished bv Sir St Clair Thom on that the 
antenor portion of the larj nx is the most ire 
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Fig ^ Photomicrograph of ti sue rcmo\ed from the 
lar>n'c illustrated in Figure b Twenl> four hours after 
the SI ccimcn nas taken Herbert rox reported squamou 
c II epithel oma 

quent site of cancer is of the utmost impor 
tance because ^'lth early diagnosis thi<5 site 
IS the most favorable for cure 

LOCAL VPPEARANCES 

Local appearances \ar> according to the 
location and stage of advancement of the 
growth the presence of superimposed inflam 
mator> reaction and ulceration Seldom is 
the appearance so characteristic as to be con 
elusive Man> t> pcs have been described as 
follows by Sir St Clair Thomson (10) 

1 Persistent congestion and thickening of 
the cord 

A definite tumor resembling papilloma 
fibroma or angioma and an irregular infil 
tration difiicult to distinguish from tubercu 
losis and s> phiUs 

3 A limited infiltration cupped or retract 
ed in appearance 

4 A defined tumor single sessile white 
and reddish gra> and warty looking 

5 A fringe like border white in color 
giving the cord an irregular appearance 

6 In the extrinsic variety a dusky red uni 
form swelling which is generally a fleshy color 
with an uneven surface 

7 On the epiglottis a cancerous growth is 
irregular gravish white dusky red or dirty 
white in earlv ulceration 

Local fixation of the part inv olv ed indicates 
deep infiltration and advancement of the le 



Fig 4 Ti ue removed at lar>n„ofi sure (actual size) 
ytithm 48 hours after removal of the specimen for biopsj 
A mde margin of normal mucosa surround the growtli 
The patient IS now well with a goo] voice 16 months fol 
lonmg operation Arrow indicates anterior commissure 
(Cranfo^) 

Sion In manv cases w e hav e found on biopsy 
the local lesion cancerous when there was no 
local ftxation on mirror examination 

Considering then the wide variation in 
appearance on mirror examination and the 
many and variable factors in the production of 
these appearance the welfare of the patient 
demands that a method of certain diagnosis be 
employed early before the disease has extend 
ed and the chance for operative cure is lo t 

DIAGNOSIS 

Giv cn a case of ulceration of the lary nx m an 
adult the 3 etiological conditions to be con 
sidered arc tuberculosis syphilis and malig 
nanev It is generally agreed that tuberculo is 
of the larynx for all practical diagnostic con 
sidcrations is never primary (9) Then the 
finding of an ulcerative le ion of the larynx 
with an appearance sugge tive of tuberculo is 
with the finding of positive evidence of a pul 
monary lesion is very strong pre umptive 
ev idcnce of lary ngeal tuberculosis In syphilis 
of the lary nx the positiv c serological reaction 
and the evidence of syphilitic disease m other 
organs the favorable effect of a therapeutic 
test with antisyphilitic medication on the 
laryngeal ulceration and the sugge tive ap 
pearance on mirror examination are stront^ 
presumptive evidence of svphihtic ulceration 
of the lary nx It must be remembered how 
ever that malignant disease of the larynx 
particularly in a syphilitic subject mav re 
spond favorably for a time to antiluetic therapy 
It IS also well to remember that an acute cede 
ma of the lary nx may be precipitated by the 



SURGrr\ G\NrCOLOG\ AND OBSTETRICS 



adminisstration of potassium iodide to a patient 
with an ulcerative lesion of the larj n\ A pro 
visional diafcnosi of malignacicj of the /ar\nt 
can then be made m an adult patient when all 
evidences of tuberculosis or lues are ne^'aijve 
and the ippearances are suggestive of cancer 
rememberino however that malignanc> miv 
coe\ibt with phiUs or tuberculo is or that 
it ma\ occur in a tuberculous or a yphilmc 
subject 

Everv case hould be thoroughlv studied a 
positiv e diagnosis should not bt made on mir 
ror examination alone That uiicann> diag 
nostjc sixth sense which does not depend upon 
the teachings or the literature for its inspira 
tion so well evaluated b) ^\^lllam\ Mulhn 
m Diagnostic Limitation in Larvngofog> 

( 7 ) and so adequatelj detined b> Dr D Brj 
on Delavan as a subconscious rea omn^ 
based upon long experience of many doselv 
observedcac (7 2) should be developed bv 
everv larv ngologist for as Dr Delavan fur 
ther ays The beginner docs not have the 
instinct for diagnosis 1 he man of long cvpen 
enccmiv acquire U 

In addition to this in every case of eari> 
cancer of the lary nx the conclusive diagno tic 
step should be biopsv If biop > is negative 
for cancer the specimen removed may afford 
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e\ idencc of some other infectious or neoplastic 
condition of the larvnx either on culture or 
histological examination J/negatne repeated 
specimens should be taken at proper inter 
vals and underproper a eptic precautions un 
til conclu ive evidence 1 obtained B\ the use 
of the Jackson anterior commissure larvngo 
scope under local anasthc la with only sli ht 
discomfort to the patient a pecimen c n b 
removed with accuraev from any portion of 
the larvnx that is desired (Iigs i and ) \ 

histological report can be obtained bv' the 
quick method in 4 hours j) and if the 
growth be malignant the surgical procedure 
adequate for the removal ot the growth can he 
instituted within 48hours ( 1 1^ 4) Dr Baxter 
L Crawford states Xhe exaromation of a 
number of the larynges removed b\ Doctor 
Lewis at laryngectomy shoved no evidence 
whatever of metastasis as the result of biopsv 
although in many instances the patient had 
refused laryngectomy for several months fol 

lowing a positive report from biopsy (i) 

In the examination of the larvnx with the 
mirror we see only the surface of the lesion 
In earlv cancer the appearance are not char 
acteti tic and the important thing to know i 
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I ig 7 Photomicr graph of ti ue rem cil from the 
larjnx of a man aged 35 jears how m-* mucous membrane 
markedly thi kened epithebum hyperplastic and the sub 
mucous ti uc markedly inflamed There is marked hyper 
plasia of the epithcLum su picious of malignancy but no 
definite CMd nee of mail nany (Cra ford) 

\that the deeper cells are doing This can be 
determined onl> b> biopsj Biops> reveals 
another \ erj important class of cases The le 
Sion in this class v\as described b> Chevalier 
Jackson and designated clmicall> as precan 
cerous (3) Time w ill not permit a discussion 
of the cv idences presented b} Doctor Jackson 
of the precancerous conditions but the evi 
denceis conclusive that cancer develops follow 
ingnon malignantlcsionsinthelarjnx Sir St 
Clair Thomson quoting Semon states A 
malignant degeneration of a benign neoplasm 
ma> occur (10) Our pathologists often re 
port to us that there is a suspicion of malig 
nanev in the specimen of tissue examined 
Chevalier Jackson quotes Dr James Ewing 
after his examination of one of these •'pea 
mens as saving This is the stage in which to 
treat cancer of the lar>nx not after it gets 
well advanced (3) 

From our tabulation of the last 50 cases of 
cancer of the larvnx at the Chevalier Jackson 
Broncho'^copic Clinics I wish to report 2 cases 
from the group in which existed a non malig 
nant lesion which seemed to be an etiological 
factor in the later development of cancer 



Fi 8 Photomicro raph of ti sue removed 3 years 
later from thesame larynv as in Pi'Tire shoi in» mucous 
membrane ulcerated epithelium markedly hyperplastic 
and definite evidence of infUration into the deeper struc 
tures The infiltrating epithelium shov s considerable dif 
ferentiation and many mitotic fi ures There is marked in 
llammatory eaction of submucous ti ue Squamous cell 
epithelioma (Crawford) 

C \SE 1 A woman 3 y ears of age presented a le 
sioD of the larvnx a specimen of which on hi tolo;;i 
cal examination showed papilloma and chronic infil 
trative larvngitis (Fig 5) Five sears later a speci 
men from the same patient showed squamous cell 
epithelioma (Fig 6) The svmptoms of laryngeal in 
volvemenl persisted from the time of the first exami 
nation to the second (Pathologic Reports b\ Dr 
Baxter L Crawford) 

Case 2 A specimen removed from an ulcerative 
lesion of the larynx in a man 55 years of age in 
March 19 4 showed marked hyperplasia of the 
epithelium with suspicion of malignancv but notdefi 
nitely mxhgnant as reported by Doctor Crawford 
(Fig 7) Operativcremovalotthelesionwasadvised 
at this time but the patient refused and on his 
return February iq 2/ the speamen remo\cd at 
biopsy showed definitely squamous cell epithelioma 

(Fig 8) 

TRE XTMENT 

Adequate surgical remov al is the only treat 
ment worthy of consideration with the hope of 
cure of cancer of the larynx The removal of 
an intrinsic growth by mtralaryngeal surgery 
IS not advisable because of the uncertainty of 
complete remov al 

Larytigofissurc After early diagnosis laryn 
gofissure will cure 80 per cent of the anterior 
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intrinsic ca e and uill give an adequate\oice 
with no operative mortahtv without a muti 
lating operation Recurrences lollovvinglarvn 
goh sure ma> be amenable to re operation bj 
larvngohssure and arc alwavs amenable to 
complete larv ngectom> if the patient has been 
kept under postoperative observation The e 
patients should be examined bj the surgeon 
who performed the larjngohssure at least 
e\er> month for the first jear 

Complete lanuf^cttom^ according to John 
I dmund MacR.ent> should be done in all in 
tnnsic cases in which there is extensive m 
volvement (6) Dr Fielding 0 Lewis feels 
that larjngectomv mav also be indicated m 
extensive cases in which the lesion is extrinsic 
or mixed {5) and m other extrinsic varieties 
subhjoidpharvngotom> and literal phar>n 
gotomv 

The use of radium and \ ra\ now gencr 
all> conceded to have no pUcc m the treat 
ment of cancer of the larvnx except m some 
cases IS postoperative radiation after larsngo 
fissure or lar>ngectom\ to prevent glandular 
invasion (i ) It ma> be used also in those 
eases of cancer of the lar)nx which arc not 
amenable to surger) because of the he Uion or 
extent of the growth Dr Henr> K Pancoast 
from his enormous expenente at his clinics at 
the Philidelphia C cneral and the Univer 
sit> of Penns>l\ania Hospitals states I no 
longer use radium in the treatment of larjn 
geal tancer except m special eases Cancer of 
the larjnx is not suitable for radium therapv 
first because of the re istcnt nature of the 
squamou cell carcinoma which is the tvpe 
mo t often found second because of the fend 
enev to necrosis of the hr\ ngeal cartil ige after 
the intensive radiation necessarv third be 
cau e of the frequenth inaccessible position of 
the growth (8i 

Trachtolouw 1 racheotomv for the relief of 
d\ pnaa with palliative radiation nia> be 
advi able for advanced cases 

COXCLUSIONS 

I The earliest svmptoms of cancer of the 
Ian nx are hoarseness and local discomfort \ 
persistence of the e svmptoms in an adult 
hould place the patient under suspicion of 
cancer and he should be kept under the 


observation of an expert hrj ngologut until a 
definite diagnosis is made Mirror examina 
tion while the most important method for 
stud> Is not conclusive and should be supple 
mented bv general examination \ rav exami 
nation serological studies direct larvn 0 
scop> and biopsy to exclude cancer dciimtdi 
m a suspicious case Doctor Jackson a\ 
Every adult pitient with hoarseness should 
be considered is possibly cancerous until 
proven otherwise bj cverj means w epos ess 

2 Earl> diagnosis will permit a cure b\ 
larj ngohssurc in about 80 per cent of case 

3 Biopsj b> means of the direct larjn 0 
cope should giv e a positiv e snecimen m e\ erj 

case of cancer of the larj nx But if the spcci 
men is inconclusive or negative it hould be 
repeated while an> suspicion of cancer rc 
mains In the hundreds of cases of cancerof 
the larjnx in which a specimen has been re 
moved for histological examination at the 
Bronchoscopic Clinic wc have never seen anj 
ev idence of metastasi as the result of biop \ 

4 Larv ngcctomj subhv oicipharv n^jOtomy 
and lateral pharjngotomj will cure a good 
percentage of the extensive intrinsic and ex 
trwsic cases 

5 In inoperable cancer of the larjnx trache 
otomj and palliative radiation may be aclvi 
able 


D n \ L 
\m I rv e 1 \ 


Id m Re it f p t m t 
fth I V T tfi 
P 0 J I 
L i n 01 O T tm 


I N \ 

6 VI K r J 


t fi 1 
\p J 
I E ti 


f Ih p 
J 5 rg Cl 


r I th I r>a 
Iijn It to 


\ h Ot I 

VIii. I Wll. ViX V 

(, I e> T vm I r I \ I 

llph J B Lpp „ I 

Th i S R St Cl.\ir H ^ .iS 

Th at yd d ^ \ W I> ''Pi' ^ 


Id I 


I t 


f Ih I 


I 


n t VI J <5 ju 
T CKE C VB I- L \ ir h ' 
I vn \ h Ot I 9 6 J u o 


il” 



TLUHMANN SQUAMOUS EPITHELIUM IN THE ENDOMI TRIUM 


305 


SQUAMOUS EPITHELIUM IN THE ENDOMETRIUM IN BENIGN AND 
MALIGNANT CONDITIONS 


C r FLUHMVNN MD 
F m ih D P tm t f Ob t t 1 Cj 

S quamous epithelium m the utenne 
caMt> has been noted so frequently 
that It has gi\en rise to an extensive 
literature the main interest in its occurrence 
being centered on its relation to malignancy 
A revieiv of the instances which have been 
reported shows that all of the case may be 
grouped into three categories first are the 
cases with a definitel> benign process second 
those with a malignant condition and finally 
a small group presenting certain findings 
which have given rise to controversy regard 
mg their exact significance 

The normal c>lindncal epithelium of the 
uterus IS rather frequcntl> replaced b> a t>pc 
of stratified squamous epithelium of a purcl> 
benign character and Veit (43) has given 
this substitution the name of epidermidah 
zation This change is found principal^ on 
the cervix during the healing of erosions and 
in inflammatory conditions (Fluhmann 8) 
and also on the surface of cervical mucous 
polypi (Fluhmann 9) In the endometrium 
It has been described m a variety of lesions 
/eller (48) in 1885 on the basis of obsctva 
tions made on 63 patients stated that m 
chronic endometritis the cylindrical epithe 
hum of the corpus or cervix uten is very 
frequently replaced by stratified squamous 
epithelium He maintained that this new 
tissue with its basal cylindrical cells its nu 
merous transitional forms and its superficial 
cells without nuclei is similar to that of the 
vagina and that cormfication may occur m 
Us more superficial layers Considerable in 
terest was aroused by Zeller s statements con 
ccrning the so called ichthyosis uteri 
Subsequent workers although they found 
squamous epithelium in a few cases of endo 
metritis have failed to substantiate Zellers 
statement as to the frequenev of this lesion 
(Ruge and Gcbhard 13 Kies 34) and it 
has been suggested that there was some error 
m his microscopic technique Zimmermann 
(50) has recently described a case m which he 
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found on the surface of the endometrium 
a type of stratified epithelium re embling 
squamous epithelium He interpreted his find 
mgs as representing a degeneration of cylin 
dneal cells rather than a mctaplastic change 
and St ited that this explanation might ac 
count for the frequent mention of icthyosis 
uteri by some of the early authors 

At present the consensus of opinion seems 
to favor the belief that squamous epithelium 
found in the endometrium only in eveep 
tional instances However it has been de 
scribed by Klein (23) and Sitzcnfrey (41) 
and Schottlaendcr (39) m a study of 579 
specimens foundso calledmetaphsticclnngcs 
14 limes in the body of the uterus Werth 
(44) states that during regeneration of the 
uterine mucosa following curettage a tissue 
resembling squamous epithelium may be 
found Henggc(i5) believes thatitmay occur 
following pregnancy malignancy or tubercu 
losis Bondi (^) and Schneider (38) found 
squamous epithelium in cases of pvometra 
and Altcrthum (i) noted similar changes with 
formations resembling cancroid pearls in a 
case of tubciculosis of the endometrium 
Mamzer ( 4) reportS4 cases in which he found 
mctaplastic changes in the uterus following 
intrauterine applicitions of formalin Fran 
cesc (10) and Ries (34) describe epidermida 
lization of the endometrium m chronic inver 
Sion of the uterus and Herxhcimer (16) re 
ports the finding of squamous epithelium on 
the surface of an endometrial polvp project 
ing into the cervical canal 
The condition has also been produced cx 
pcrimentally D I rchia (5) caused a rcten 
tion of products of conception in pregnant 
guinea pigs by ligating one utenne horn and 
removing the fetus Two months later the 
tisbues were examined and he was able to 
demonstrate a metaplasia of cvhndrical to 
squamous epithelium Rccentlv Wolbach 
and Howe (47) conducted a senes of histo 
logical studies on a number of rats which had 
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been fed on a diet lacking fit oluble A \iti 
mm and found keratini ation of the uterine 
caMtv 

It lb of conbidcrable importance particu 
larlj in the question of otiologv that such 
changes haie been noted in the uteri of non 
born and \oung childr n Me\ef 128) found 
areas shoning a stratiiication of cell in the 
endometrium of a newborn There i\ere from 
4 to 8 rows of cells the lowermo t were c\Iin 
dncal m shape the next were cubical and in 
the most superficial laxer th cells were flat 
and resembled endothelium Fnedlaender 
(i ) found island ot squamous epithelium in 
theutenn cavit> of a child j ears old More 
recenth Wilson and DuBois (46) described 
the findings in a child 5 months old who hod 
died from a deficienca of fat soluble A \itamin 
and found epidermidalization of the endo 
metrium m the region of the fundus Finallj 
Aatanson (2g} studied a sene of cm and 
came to the conclusion that squamous cpi 
thelium occurred m the corpus uten in 10 
per cent of children up to the age of 2 >ears 
and that as a rule it tended to disappear 
during the further development of the uterus 

Squamous epithelium occurring m mahg 
nant conditions of the corpus uteri has been 
discussed manv times but still offers numer 
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ous unsolved problems particuhrh regarding 
its origin and development It is important 
to remember however that squamous epi 
thehum does not alwajs have the same si 
nificance and tint the cases maj be divided 
into 4 distinct groups 

1 Squamous epithelium occurring as a 
mctaplastic process m an adenomatous car 
cinoma of the utenne cavit) 

Squamous cell carcinoma coexisting with 
an adenocarnnom i 

3 Squamous cell carcinoma of the corpus 
sctondarv to a similar growth (f the cervix 
uteri 

4 I rimarv squamous cell carcinoma of the 
utenne bod> 

The hrst group repre ents a large number 
of ca es and numerous instances have been 
reported m the literature for example b> 
Frank (ii) Hitschmann (i 81 /immermann 
(49) The active proce 1 a mail nant 
adenomatous grovth and the squamous 
epithelium doe not take an> part in the 
de truclive and invasive It ion Hitschmann 
states that it is of frequent occurrence in 
glandular cancers of the corpu uteri and not 
onl> » U found m pnmarv growths but sev 
oral instances have been cle cribtd in which 
the malignant tumor m the uterus was a 
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metastasis of an ovarian cancer (Zimmer 
mann 49 Hunziker 20) 

The exact mechanism of this mctaplastic 
change has given rise to considerable dis 
cussion and there has been some que tion as 
to whether the metaplasia occurs from car 
cinomatous cells or from mature cjlindncal 
epithelium It has even been sugge ted that 
we arc not dealing with a mctaplastic proc 
ess in full> developed cells but that both 
t>pes arise from an embr>onic tissue which 
carries the potentialities of differentiating 
into either c>lindrical or squamous epithc 
hum Me>er (26) believes that it was deft 
mtel> e tablished that metaplasia could occur 
m cells at the surface but that when the 
proce s was found deep in glands some other 
factor must be found to account for it This 
has been refuted however b> Herxhcimcr 
(16) who maintains that no sharp distinction 
should be drawn between surface and glan 
dular epithelium since thc> belong together 
geneticall) Hitschmann also states that 
metaplasia occurs in both Zimmcrmann (49) 
in a more recent review states that a true 
metaplasia must be considered in some in 
Stances but that in the majority of the 
cases which he has studied the findings were 
accounted for b} a degenerative change in 



Fir 4 Island of squamous epithelium in h>per 
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cancerous cells both in glands and at the 
surface simulating squamous epithelium 
This possibility was also advanced bj Keith 
(22) in 1905 in connection with a case which 
he reported 

In the second group of this classification 
IS found a rare type of tumor in which an 
adenocarcinoma and a squamous cell cancer 
CO exist in the same uterus A considerable 
number of these double cancers were de 
senbed by early authors but it is probable 
that man> of the cases rcall> belonged in 
our first group and that the squamous epithe 
hum simply represented a mctaplastic proc 
css Hitschmann (18) claims that the theory of 
the origin of these tumors from two diftercnt 
matrices must be abandoned However 
whether the squamous cell tumor represents 
a primary growth in the uterus or results 
from cylindrical cells which have undergone 
a metaplastic change apparentl) bona fide 
cases have been described in which cells of 
both t>pcs were found taking an active part 
in the destructive lesion (Kaufmann 21 
Strong 42) 

In the third group which includes those 
cases of squamous cell cancer of the endo 
metnum appearing as a metastasis or direct 
extension from a similar growth m the cervix 
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ut find the f^re'itc t number of ci es In 
iQii Maunu af Hcurlm ( ^-,1 collected nu 
merous instances from the liter-iturc Ihis 
i,roup js of hltlc mterc t eveept 1 regards 
the \anous wajs m which the condition miv 
oecur 111 th first place the timer cel) 
ma\ be disseminated along the Itmphati s 
in a retrOj,raJc manner inri specimens Jiavt 
been described in which numerous small foci 
haae been founc} scattered throughout fht 
uteru J he canter cell maj also proceed b\ 
direct extension from (he original tumor as a 
destructict process and there i a speaal 
form in which the growth remains upcrliciil 
and spreads o'er the endometrium Ruge ha 
given such a condition the name of 
f'liss tanetr Pfannenstiel t^i) has men 
tioncd the possibiIit> ot direct implantation 
on th endimctrium from a certjcal growth 
either p mtancousK or b> instrumentation 
J he fourth group of this cl is lii ation is of 
great importance for it includes the prim irv 
squamous celled carcinomata 0/ the uterine 
bod} This condition is rare and onI\ a few 
of the case that have been described have 
been accepted bv subsequent workers as 
being sutficientlv confirmed 
It would seem that three requirements 
must be fulfilled before the diagnosis can be 
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onsidercd as absolute!} e tabli lied First 
there must be no &i„n of a co evi tin cjlm 
lineal ccl) cancer second there must be no 
connection between the groivtn and the 
stritilicd squamous epithelium ot the ceiaax 
and third the cervix must have been care 
fuliv tvammcil to eliminate an original grow th 
III that The e requirements nece sarilv 

cast doubt on a number of in tances which 
hive been reported in which there wa a 
small growth in the cervix and a larger oae 
in the fundus ind m which the mterpreWfion 
his been thnt the cervical tumor occurred 
as setondarv to one in the uterine ca'itv 
for example m the ca c of Schauta (0) and 
I icring (32) \Uhou h it i perfe tlj con 
ceivable that this mit,ht occur it is so much 
more hkeh that the pnmirv growth lies in 
the cervix that these ca e mu t be que 
ttoned 1 he fact that the intra uterine tumor 
IS more advanced than the cervical growth 1 
no proof as there are manv example of a 
mttastatic tumor exceeding the pnmar> !e 
Sion in izt , 

In igii Maunu af Hcurlm 1 25) re ic cu 
this subject \ cr> thtiroughU reported a c « 
0/ his OHO and on)v accepted a» bom j'ac 
5 in tantes of pnmarj squamous celled c r 
emoma of the corpu uteri nameh thoeo 
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r 7 Photomicro raph ho\m„ regulant) of cell 
en in I igurcs s and 6 Ma nification und r oil immer 
ston lens 


Schiuta and Picring (^,0 3 ) Gebhard (13) 

I laischlen (7) Gtssner (14) and Schauen 
stem (35) In igog Cullen (4) considered 
the eases of Flaischlen and Gebhard as authen 
tic and felt that other instances he had met in 
the literature (including that of Schauta and 
Pienn^) were of a doubtful nature How 
ever specimens which seem to fulfill the 
requirements mentioned have also been 
described by Batchelor (2) and Norris (30) 
Since igii 3 paperb purporting to report 
similar cases have been published Hirsch 
(17) described 3 cases but gave incomplete 
information and did not mention the findings 
in the cervix Williamson and Abercrombie 
(45) report a case accompan>ing inversion of 
the uterus but also fail to give the findings m 
the cervix Furthermore the patient had 
been trailed with radium before the speci 
men was obtained Schmitt (37) describes a 
case which is apparcntlj authentic but 
which was complicated hy metastases. in the 
vagina and vulva The portion of the cervix 
which was removed at operation was not 
available for examination 
In IQ2I R Mejer (27) de enbed verj 
unusual findings m the endometrium of a 
patient 42 >cars of age The endometrium 



1 1 8 High po \cr photomicr graph from an area seen 
m I iRure i shoMng lendencj of some f the cell to dif 
fercntivic further into squamous epithelium 


seemed to be normal m appearance except 
for two areas of h>pcrplastic mucosa which 
showed remarkable collections of cells asso 
ciated with the glands These cells with their 
stratification their pol>gonal shape and 
round nuclei suggested squamous epithelium 
although the cells were not differentiated 
into definite la>ers In some places the cells 
occurred beneath the c>lindrical epithelium 
grew into the lumina of the glands and partl> 
or completely filled them They also ex 
tended into the surrounding tissues but as 
well defined nests of cells and not as a de 
structive growth Meyer felt that he was 
dealing with a benign process although he 
advised keeping the patient under close 
observation 

Similar findings have been reported by 4 
other authors 3 of whom considered them as 
carcinoma Lngelhorn (6) found these cellular 
masses m a uterine polyp from a woman 23 
years of age and diagnosed it as an adeno 
carcinoma Sit^enfrey (40) described iden 
tical cells associated with an adenometritis 
uteri m a woman 43 years old and also 
held that it was of a malignant character 
Meyer however had an opportunity of 
studying sections from both these cases and 
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states that the findings corresponded to 
those he described Polano (33) saw the 
same changes in a poljpoid tumor of the 
uterus from a patient 43 \cars of age and 
interpreted them as an adcnomjoma car 
emomatosum The case of Hunzder (20) 
1 of particular interest because he con 
sidered it to ha\e a benign nature I he 
patient had no treatment be>ond a diagnos 
tic curettage In a later commumcition to 
■Me>er Hunziker states that the patient had 
remained well for u \ears 

The following case from the Stanford 
C >necological Seraice presents what I be 
liev to be a condition similar to that alrcad> 
described 

Ml s \ D age 34 \ears nullipara admitted to 
ho pital March 4 to 7 She complai ed of inter 
mittent vaginal bleeding which had pe sisted for 8 
\cars The per onal and familv history las m 
con equential The mense began at 14 >eaTS were 
regula until on et of pre ent illness with moderate 
fIo\ backache and occas onal abdominal pain 
Dur ng the past 8\car pat ent had had intermittent 
attacks of profuse vaginal bleeding At first this 
occu ed onU itt menst ual periods but later it 
b came irregular in appearance an I at the time of 
a Imi ion had been const&nt /or 2 month She 
had ha 1 3 cur ttages b\ outside pbvsic ans but 
the e onl\ produce I temporars relief No patho 
logic I eports of the cur ttings could be obtained 

PhN sical examination Temperature 08 8 degrees 
I ul e 84 Patient was aslighth pale well developed 
and well noun hed hue oman of about stated 
age No marked abnormalities ere noted in the 
general e amination Blood pressure as 114 80 

Laboraton e amination Unna!>si negative 
Red blood cells 4 200 000 hemoglobin 75 per cent 
(Sahli) white bio d cells 0000 bleeding time $ 
m nutes coagul tion time 6 minutes 

Pelvic exam nation The vulva as closed the 
outlet nullipa ous The pe ineum wa firm Ex 
am nation of Skene s glands was negative The left 
Bartholin s gland vas palpable Ihe cervix as 
si ghtl> h\ pertrophied ith a small laceration on the 
r ght si ie The fundus ute 1 as shghtlv enlarged 
forwar I freeh movable smooth and of firm con 
sistenc> The adnexa \ e e negative Speculum e 
amination sho ed blood 1 uing from external os 
ero on of cervix 

Operatio Ma ch 25 1027 \ m dime incision 

1 as u ed Exploration of the pelvis shoved a 
lightlv enlarged uterus in good posit on The 
left tube and ovarv were gro sl> normal The right 
ovarv contained a c> st the size of a v alnuf The ap 
pendix \as about the size of a small fnger and 
markedly injected Gall bladder was rather tense 
no stones were felt Operation consi ted in (1) 


total hjsterectom> (2) nght salpmgo oophom 
tomy <3) appendectom> After an uneventful 
“very the patient left the hospital on April q iqj. 
Pathological examination The appendix n s 
normal A follicular evst was found m right ovary 
with marked increase of ovarian blood vessel The 
nght tube showed chronic inflammatorv chanc 
The uterus measured S bv 6 bv 5 ce timete s It 
was of a firm consistencv 1 he cer ix shov ed a 
small tear on the right side an 1 there was an ero n 
of the external os The endometrium of the lower 
half of the uterine cav t> as gros Iv normal but i 
the region of the fundus it v as considerablv th ck 
enel and near the right cornu there were several 
soft irregular polvpoid projectio s 

Microscope examination Sections of the cervix 
sho ed ch omc inflammatory cha ges in the region 
of the e ternal os The cyl ndrical epithelium of 
the cervical canal was replaced by normal squamou 
epithelium almost to the internal os (Fig i) \ a lous 
stages of epidermi lalizat on not only at the surface 
but al 0 in a few of the gland wereseen \oe\idcnc 
of malignancy v as found 
Endometrium Sections of the endometrium v e e 
taken from every part of the uterus The general 
p cture foun I was that of hyperpl sia of the en 
domctrium (Tig ) and the hvne pla a wa m e 
marked m the tissue obtained irom the regon 1 
the fundus Three ections hov e er sho ed un 
usual collections of cells (Figs 3 and 4) Oneofthse 
sections was from the lo vet part of the uterus just 
above the rnternal os another from the ktewl all 
near the ighl cornu while the third was of polypoii 
endometrium from the fundus Thee cell occurrel 
as veil defined rounded or oval nests They ee 
seen to arise from beneath the cv lind ical enilhcl um 
of the glands and lo grov either 1 to the lum na of 
the glands vhich thev completely filled in some n 
stances or to protrude i to the su rounimg tiss « 
Isolated nests \ ere seen but serial sections sho « 
that they orig ate 1 f omglan lular epithel um The 
interstitial t ssue m the e areas as erv den e sug 
gestmg that it had been compre sed by the e 
element The individual cell \ ere polygonal in 
shape and shov ed const nt regular ty in shape ani 
size (Tig 5 6 and 7) The nuclei e e mil rou 1 
and sho ed no stain g abnormal lies There e 
no mitot c hgures In one area a few cell ereo 
somewhat larger size and were s m lar to tno e 
usually seen in the m ddle layer of squamous 
epithelium (Ft 8 ) but the general f Ppearance oi 
the masses suggested collections of cell re embl ng 
the basal cell of normal squamous ep thel um 
those se n in various transitional phases ol ep 
derimdalization (riuhmann 8) There \ as no ap 
parent d ffercntiation into layers as in sq^mou 
epithel um and no concentric figures s ggesti g 
formation of cancroid pearl could be found 
surface ^itbelium of the endomet lum wa . 
and the abnormal cellular masses ere seen 
m the m ddle layer of the mucosa At pl«e 
there any sugge tion of in asion of the muse 
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The difTerential diagnosis in this case is 
difficult to make with an> degree of certamtj 
and presents se\eral \er> interesting prob 
lems The first question to be answered is 
whether we are dealing with a malignant 
condition or with a benign change accom 
panjing a hjperplasia of the endometrium 
Of the authors who have pre\iousl> dis 
cussed the subject three have diagnosed 
carcinoma and two have favored the view 
that It IS an innocent process Hunzikers 
patient remained alive and well for i \ears 
following a simple curettage and this ma> 
be taken as fairlj good evidence that it was 
not a cancerous lesion although there is the 
remote possibilitj that an earlj cancer had 
been completely removed by the curette It 
IS also important to note that there has been 
no demonstrable involvement of the uterine 
musculature the lesion being definitely local 
ized in the endometrium A study of the 
individual cells shows none of the charac 
tenstics such as mitotic figures and staining 
irregularities usuall> assigned to malignant 
tissue Engelhorn Polano and Sitzenfrej 
base their conception that it is cancerous on 
the fact that there is an extension of the 
cells into the interstitial tissue of the endo 
metnum and maintain that this is a l>m 
phatic propagation As Me>er points out 
however this is not per sc proof that the 
growth IS malignant The cells are con 
sistently arranged in small nests and do not 
branch out into the interstitial tissue as docs 
a destructive lesion Me>cr consider^; it to 
be an extension similar to that seen m the 
growth of a simple c>st or a fibrom>oma 
that IS it pushes the surrounding tissues out 
of the wa> without detinitc invasion and 
destruction Mejer also examined the sec 
tions from Sitzenfrej and failed to find ccr 
tain evidence of a lymphatic propagation 
while Maunu af Heurhn ( 5) doubts that 
Polano s case should be considered as a 
carcinoma 

I am convinced that the findings in our 
patient are of a benign nature but have to 
acknowledge that a positive statement is 
almost impossible owing to the few observa 
tions av ailable and our lack of information in 
regard to the sub'^cquent historv If then 
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the condition is not malignant what is the 
significance of the abnormal cells? Hunziker 
and Aleyer consider them as squamous cpi 
thehum and since their origin can be traced 
to the cylindrical epithelium of the glands 
the first assumption is that it is a meta 
plastic change If that is so it is verj 
remarkable that there should not have been 
a further differentiation of the cells As 
stated before these collections of cells simu 
late those found under cylindrical epithelium 
in the process of epidermidalization Here 
the cells differentiate into a tissue that at 
first IS similar to that of the transitional epi 
thehum of the bladder and then becomes 
normal squamous epithelium but this onl> 
takes place after the cjlindrical epithelium 
has been cast off (Fluhmann 8) In our case 
the masses of cells w ere all deep in the glands 
and one wonders if there would have been 
mature squamous epithelium had the> oc 
curred at a point on the surface However 
such an explanation is problematical since 
metaplastic changesm other benign conditions 
and in adenocarcinoma show fully developed 
squamous epithelium deep m the glands 
There has been no satisfactory explana 
tion offered to account for the etiologj of this 
lesion A study of the 6 cases that have been 
reported shows that the onl> factor common 
to all IS that the change occurred in glands 
of hvperplastic endometrium and it is note 
worthy that similar findings have not been 
reported m anj other benign condition It 
IS also of some interest that all the patients 
were nulliparx (with the exception that this 
information is not given in Mejers case) 
There were likewise no special features in the 
clinical history as the symptoms complained 
of are those usually associated with hyper 
plasia of the endometrium and consisted 
mainly of irregular bleeding The age inci 
dcnce was variable as 2 of the patients were 
43 years old and the others 42 34 23 and 
22 years of age respectively 
The third group of patients presenting 
squamous epithelium m the endometrium 
IS thus limited to 6 reported instances Of 
the e cases 3 have been considered as car 
anomalous and , as benign lesions The 
mam characlcnstic is that there are well 
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defined collections of small pol>gonal celh 
with round nuclei associated with h\perplasia 
of the endometrium The chief complaint 
has been irregular and profuse uterine bleed 
ing No satisfactory e\planation for the 
occurrence of the abnormal cells has been 
forthcoming but it is assumed that there is 
some form of metaplastic change from 
cvhndricil to squamous epithelium Further 
study and the in\ estigation of additional 
cases IS necessary before an exact interpreta 
tion of this lesion can be reached 

SUMM-tR\ 

The occurrence of stratified squamous 
epithelium in the endometrium has been 
described in a number of benign conditions 
m adults and ^oung children and it has also 
been produced expenmentalK 
Ihetindmg mmalignanc\ ma\ be grouped 
into 4 categoric (i) squamou epithelium 
occurring as a metaplastic process in an 
adenomatous carcinoma of the uterine ca\iU 
( ) squamous cell carcinoma coexisting with 
an adenocarcinoma (j) squamous cell car 
emoma of the corpus secondarv to a similar 
growth of the cervix uteri and (4) primary 
squamous cell carcinoma of the uterine body 
Six cases have been reported of unusual 
epithelial masses occurring amono glands m 
hyperplastic endometrium The lesion 1 
considered to be due to a metaplastic chanj^e 
from cvlinilncal to squamous epithelium 
The exact signilicance of this change can not 
be determined but there is not sufficient 
evidence to consider it as definitely malignant 
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CHOLIDOCHUS CYST^ 
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F rom JuH i 1907 to Jinuarv I 10 6 
17381 operations ^\ere performed on 
thebilnr) tract it the Majo Clinic \et 
true cy st of the common duct w is encountered 
onU once One other cv st of the common duct 
\\a found but it uas not idiopithic and was 
pre ent in a case in which cholecistectomi 
had been performed ind stones found in the 
common duct 

Because of the extreme rant\ of the condi 
tion It IS seldom diagnosed According to the 
literature the diagnosis has been made pre 
operiti\eI> in onl> one cisc thit reported by 
Neu^ebauer in 1024 In one other cast thit 
reported b> Wright choledochus c>st N\as 
thought of in the diagnosis but was dismissed 
because of the presence of round worms ind 
1 diagnosis wis made of possible occlusion of 
the c^stlc and common ducts 
According to Li\ enson the hrst cise of c\ st 
of the common duct w is that cited b> \ ater 
ini72j Todd in 1817 reported another cisc 
In these ts\o cises howexet there is some 
question is to the pathogenesis of the c\sl 
because of the presence of scirrhous pancrtati 
tis causing obstruction Since the condition is 
so rare cspeciiH) in children ind since the 
patients in the e two cises were >oung the\ 
probablj should be included In our senes we 
ha\ e not considered in> case in which a possi 
ble cause for the dilatation might be enter 
tamed 

TEIORT or CASE 

^ gid i3>eirsofage entered the 'Ma>o Clinic on 
Januarj 6 ig 7 complaining of attacks of Iner 
trouble Since infanc> attacks of vomiting had 
occurred with pain m the abdomen mo tiv under 
the right costil margin and in the mid epigastrium 
In 1 Q 22 the appendix was lemoved ailCT an attack 
I ive months later a imihr attack occurred Since 
then there had been from two to four attacks v earlv 
\s the patient grew ol Icr the attacks became more 
frequent an 1 se\ ere and morphine was required for 
relief The excruciating pam in the right costal 
margin passed through into the back and nght 
S bm tt d ( I bl 


shoulder Residual soreness was characteristic 
Jaundice hatl been present s \cars previouslj and 
again i tear before admi sion The stools were claj 
colored from the last attack Thanksgiving da\ 
tg 6 

Examination for the most part w is negative ex 
cept for the presence of a movable mass in the epi 
gastrium Ihcre was also slight tenderness at the 
nght costal margin I xamination of the blood and 
urine was negative There was no free acid m the 
stomach The gall bladder was not visible m a 
Graham Cole roentgenogram The coagulation time 
was 6 minutes the calcium coagulation time was 
approximately 5H minutes the blood calcium 96 
milligrams and the direct van den Bergh scrum 
bilirubin 6 4 milligrams for each too cubic centi 
meters \ diagnosis w as made of cholecv stic disease 
probably with stones and operation was advised 

Exploration rev ealed a congested i all bladder and 
a evst of the common duct about 13 centimeters in 
diameter (hig i) The bile m the gallbladder and in 
the cyst appeared normal After a small opening h id 
been made in the c\st for the escape of bile it was 
anastomosed to the side of the duodenum with silk 
and chromic sutures A tube was placed in the gall 
bladder 

The postoperative period was uneventful and the 
child left the hospital on the nineteenth da\ in 
splendid condition I tom the tube within the gall 
bladder 60 cubic centimeters of bile drained the 
first dav 20 cubic centimeters the second day and 
5 cubic centimeters on the third and fourth dajs 
No bile escaped after the fourth dav and on the 
fourteenth dav the tube was removed The wound 
healed promptlv the jaundice disappeared and the 
patient left for home February 8 1927 A letter 
wntten August i stated that she was perfectly well 

This tjpt of enlargement differs markcdl> 
from that which is so commonly found as a 
result of stones m the common duct or m dis 
ease of the pancreas In the latter the common 
duct enlarges as a whole but retains its nor 
mal form and nev er is much larger than a loop 
of small intestine in the former however the 
middle and upper portions of the duct arc di 
Hted enlarging slowlj and progressiv elv not 
unlike a saccular aneurism 

1 he cy sts v ir> from 2 5 b> ^ centimeters in 
diameters as reported b> Hciliger to those 
t A e t 3 g 7 
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uhich fill the entire abdomen and are most 
commonU described as being the size of a 
man s head The terminal or intramural por 
tion of the common duct is as a rule not m 
>ol\ed although Fouler in his case was able 
to insert the examining linger through the tor 
minal portion of the duct into the duodenum 
The po ition of the c\st vanes with its size 
The moderate sized c>st usually lies belon the 
liver but mav extend m an> direction down 
to the pelvis The duodenum forced to one 
side the stomach is pushed to the left and is 
often turned on itself The ascending and 
transverse colon are of necebsit> pushed to 
the left and downward 

ETIOLOCX 

The condition is generaU> considered to be 
congenital In support of this theorv is Heih 
ger s case noted in a stillborn fetus almost at 
term The st in the common duct measured 
2 5 b> 3 centimeters Heihger concluded that 
the weakness was primarily m the wall of the 
duct 

Rostowzew believes that the c>st is a result 
of an abnormal course of the choledochu 
through the w all of the duodenum On scv eral 
occasions it has been found that the end of the 
duct instead of entering the duodenum from 
right to left opens from the front backward 


mother word from left to right produan a 
kink and an> obstruction to the flow of bile 
dilate the choledochus (Fig 2) Lavemom 
not m accord with this explanation and feel 
that the angular insertion instead of bein the 
cause of the dilatation is a result He shows 
that a choledochus Ijmg in the t^astrohepatic 
omentum lies further to the nght and that 
the hepatic artery and the portal vein will 
prev ent dilatation to the left Since no stnic 
tures are interposed to the rioht of the duct 
it tikes the course of least resistance and a 
a result changes the direction of the duct He 
believes however that the underl>m'' cau e 
for the dilatation is a congenital weakne s in 
thewallof the choledochus and followin'^ even 
temporary obstruction such as a mucous plu 
or catarrhal cholangitis there is sufficient re 
sislance to the outflow of bile to result in cy she 
formation and later in angular insertion of the 
lower portion of the duct 
In Budde s case the ampulla ot \ ater wa 
on the nght and anterior aspect of the second 
portion of the duodenum m lead of on the 
posterior and internal portion Tbs he claim 
IS indicatne of abnormality in the rotation of 
the itndgut and the peritoneal fixation of the 
duodenum all of which mi^ht influence di)a 
tation of the choledochus He believe how 
ever that the cysts are due to congenital dila 
talion of the extraduodenal portion of the 
common duct increased b> valvular obstruc 
tion at the lower end by inspissation of bile 
He suggests that the primary diverticulum i 
the re ult of a pancreatic rest in the wall of the 
common duct the cells of which break down 
and *1 dilatation of the duct follow s He ba c 
this hv pothesis on the analogy ol du erticulum 
of the duodenum which often contains pan 


crealic tissue 

According to aller the cystic dilatation is 
the result of a valvaform duplication of the 
wall (Fig 3) Because the cy st enlarges to the 
right and downward there 1:1 pre sure on the 
fixed portion of the common duct thus prv 
venting the outflow of bile from the cy t Ihi 
valve like duplication has been ob erved dm 
ically by a number of m\ e tigator and et 
plains theintermittent jaundice Thi pne 
entail the emptying of the 
ance of the jaundice and 


nomeno; 
sac wii 


the interm 
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Tig 2 a The normal course of the common bil duct 
through the duodenal ^ all bed the int amural portion 
of the duct running from left to rtght producm an angle 
resulting in obstruction to the outflow of bile and forma 
tion of cjst 


reappearance of the phenomenon t\ith closure 
of the sac The emptying and closing of the 
sac IS accounted for as follotts When the sic 
reaches a certain degree of fullness the left 
wall presses on the fixed wall of the choledo 
chus so that empt> ing is impossible The con 
stmt flow of bile from the liter expands the 
sac further and finallj the kink which has 
been obstructing the duct is freed and the bile 
is permitted to flow tcmporanl> through the 
choledochus into the duodenum Chnicallj 
this phenomenon his been reported bj Ros 
towzew Held andWettwer who noticed that 
increase in the size and tension of the sac was 
followed by reduction of both 



1 1 ? \ al\ iform duplication of the v all of the cyst witli 

cl urc of duct E pan ion of the sac and frccin of kink 

Numerous other h>potheses have been ad 
\anccd is to the cause of the c>st Certain 
invcstigitors belie\e thit the muscular tissue 
of the duct IS weak others bebevc thit there 

TVBLP I — TV PE OP OPEPATION ON P\TIENTS 
WHO HAVE RECOVERED 
Surgeon k car 

Sw m 894 A piration folloised by choledocho 

3e3unostom> 

B un and 1897 Extirpation of sac by Brun choledo 

Hartmann cho nterostomy b\ Hartmann 

Bak 006 P imar> choledochoauodenostomy 

Sternberg loix Cholecj stectomj and choledocho du 

odenostomy 

Hildebrand 1913 Drainage later choledochoduodenos 

tomj third operation to make 1 
larger stoma 

Rotgans 1913 Drainage and cholecystectomy 4 

months later choledochoduodenos 
tomj 

Wall r 1916 Pnmary choledochoduodenostomy 

K emer 19 o Drainage later choledochoduodenos 

t my 

Boll 19 2 Drainage later choledochoduodenos 

tom> 

Krabbcl 1922 Drama c later chol dochoduodenos 

tomy 

McWhorter 19 2 Extirp tion of sac cliolec>stectomy 
and hepatic duodenostomy 

Adam 1923 Dniiaa c later cholcdochojejunos 

toni> 

B 1 man on 1923 D ainagc later choledochoduodenos 
tom) 

Mori y 1923 DrainaoC later choledochoduodenos 

t my 

Zimmer 19 4 Drama e later choledochoduodenos 

t my 

P mpcrl 19 5 Ch ledochoduodenostomy (primaiy) 

J dd 1927 CholeC)-stostomy and choledochodu 

odenostomy 





IS congenital narro^Mng of the common duct as 
It pierces the duodenum and that as a result 
dilatation abo\ e occurs 
Fenger believes that adhesions or an elon 
gated duct cause bending of the cholcdochus 
Sjphihs has also been ascribed as the cause of 
the obstruction Rolleston reports the case in 
a child 9 jears of age with marked evidence 
ofhcreditar) s>phihs particularly of the liver 
and pericellular cirrhosis 
Evamination of the sac rev eals nothing defi 
nite Epithelial lining has often been found on 


microscopic examination and clastic fibers 
muscle fibers and a few glands have been 
found within the w all 

SEX VND AGE 

Of the 64 case on record 52 of the patients 
were females 10 were males in 2 cases the sex 
was not given The average age is 15^/ >cars 
but It should be taken into consideration that 
most of the patients did not present them 
selves until after the symptoms had been pres 
ent for from '» months to 36 >cars The 
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joungest subject was an almost full term male 
fetus noted by Heiliger the oldest was a 
woman aged 56 >ears observed by Reel and 
Burrell 

ONSET 

In most cases sjmptoms appeared before 
the patients reached the age of 10 many of 
them were not more than 6 months of age 
The oldest patient was 20 years of age when 
the first sjTnptoms were noticed 

s\m>TOMS 

In certain cases pain was the first symp 
tom m others jaundice and in still others the 
presence of a tumor in the region of the liver 
was the first indication of disease Undoubt 
cdl> a tumor is the most significant diagnostic 
factor It may be barely palpable or it may 
fill the entire abdomen extending from the 
costal margin to the crest of the ilium In 
some cases there is no tumor as was observed 
b> Fenger Rotgans McWhorter and Fowler 
In some cases two tumors were present 
(Dreesmann Mayesima Arnolds Sceliger 
and Russell) one being a c\ st of the common 
duct the other a distended gall bladder The 
cvsts vary m size and consistency depending 
on emptying ability It has been noted defi 
niteK that several hours after a meal the 
tumor becomes larger and firmer probably 
because of the active secretion of bile at this 
period 

Jaundice was the most constant symptom in 
all the cases reported The degree vaned in 
different cases from a slight ictenc tint to 
severe icterus As a rule the icterus was inter 
mittent but in a number of cases it was con 
tinuous In the Guy s Hospital case it lasted 
2/ years Jaundice was absent m the cases 
cited by Smit and Bolle Acholic stools were 
the rule in most of the cases observed Pam 
\ aned from simple flatulency of the abdomen 
to excruciating colic requiring morphine for 
relief The pain occurred usually in the right 
upper quadrant often shooting into the back 
and up into the right shoulder Eating often 
precipitated an attack In a number of m 
stances however pain was not present Other 
symiptoms of lesser importance w ere nausea 
vomiting and diarrhoea sometimes there was 
fev er during an attack 


DIAGNOSIS 

As has been stated the diagnosis of choled 
ochus cyst has been made pre-operati\elj but 
once (Neugebauer) The most common dia 
nosis was echinococcus cyst (Swam Russell 
Romtzky Brun and Hartmann Rostow7ew 
Dreesmann Kolb Arnolds Goldammer Eb 
ncr Lavenson Weiss Schloessmann Letulle 
Seeligcr Smit Schuerholz Bolle Krabbel) A 
diagnosis was made of pancreatic cyst by 
Seyffert Arnison Bakes Ebner Zimmer of 
stones in common duct by render and 
McWhorter of hy drops of the gall bladder by 
Edgeworth Schloe smann and Lavenson of 
mesenteric cyst by Bake and Zimmer of 
malignant tumor by Arnolds and W a"ner of 
retroperitoneal cyst by Maye ima and Boh 
mansson of cyst of the liver by Hildebrand' 
Smit Kremer Bolle Krabbel and Zimmer of 
generalized tuberculosis® by Broca of chrome 
pentomtis by Budde of tumor in the n ht 
upper quadrant by Zipf of cyst of the ovarv 
by Morley of obstruction of the common and 
cystic ducts from round worms or possibly 
cyst of the common duct by Wriaht of chole 
cystitis by Rotgans and Fowler of hydro 
nephrosis by Ramsay and Hill and Zim 
mer of perforated gall bladder by Seeliger 
and cholecy stitis and stone by us The dia 
nosis was indeterminate m the case reported 
by Ashby Nicolaysen Butters Clairmont 
Sternberg Ipsen Roberts Waller Reel and 
Burrell Morley Adam Wylhe andPamperl 

The diagnosis should be made more fre 
quenlly Especial diagnostic factors are ^ 
current attacks of jaundice with pain in the 
region of the hv er and the pre ence of a pal 
pable o Stic tumor in the right upper quadrant 
appeanng m a young individual e pecially a 
young female 

TREATilENT 

Any type of operation should be earned out 
that will permit the bile from the cyst to enter 
the upper gastro intestinal tract One reason 
for the high death rate is that the condition 
has been unknown to the surgeon at the oper 
atiog table The pre ence of jaundice at tne 
time of Operation is another cause for the m 
mortality rate 

HiM b d d ed Iso cy t f th g n bl dd 

iBth »s th cyst*f»sl d ecr p y 
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In nearly every ca'^e in which drainage to 
the surface was the onl> operative procedure 
death resulted An attempt was made to anas 
tomose the c>st with the duodenum after 
drainage had been instituted at the first oper 
ation bv Ashbj Dreesmann Rotgans Hilde 
brand Seeligcr Schuerzholz Kremer Brun and 
Hartmann BoUe Rrabbel Morle> Adam 
Bohmansson and Zimmer It is of interest to 
note that Ashb> aspirated in his case lo times 
before he finally attempted an anastomosis 
but unfortunatelj the patient died the day 
after the operation Eight of these patients 
recov ered after a second operation had been 
performed namel> those of Rotgans Morle> 
Bolle Krabbel Bohmansson Zimmer Brun 
and Hartmann and Hildebrand 
External drainage alone was fatal in all but 
2 cases McConnell first instituted drainage 
b> inserting a tube into the c>st Eight 
months later the patient reappeared with pain 
in the abdomen and swelling in the upper 
quadrant The abdomen was again opened 
and the c>st washed The patient remained 
apparentlj well for 2 >ears before symptoms 
reappeared again the abdomen was opened 
and the c> st explored Sev en months later the 
patient apparentlj was in normal health Reel 
and Burrell inserted a tube into the c>st 
Three weeks later an abscess formed which 
required drainage A fistulous tract persisted 
for 9 months the patient was m good condi 
tion 18 months after operation 
Marsupialization of the sac has been per 
formed a number of times with fatal results 
(.Letulle Goldammer Smit Lavenson) 
Anastomosis betw een the c> st and the upper 
part of the bowel was first accomplished b> 
Swam in 1894 when he performed choledocho 
jejunostomj using a Murphj button 
The first successful primary choledocho 
duodenostomy was performed by Bakes in 
1906 Since then this operation has been per 
formed bv Sternberg Wagner Waller Neuge 
bauer W>llie Pamperl and Judd Three pa 
tients died those of Wagner Neugebauer and 
W>lhe 

\ amanouchi and others hav e adv ised dram 
age first and later some sort of anastomosis to 
the bowel McWhorter on the other hand 
advises hepaticoduodenostomv with partial 
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or complete excision of the sac whenev er possi 
ble in order to reduce stasis of bile wath intes 
tmal contents and thus lessen the tendenc> to 
cholangitis 

The principal cause of death was hxmor 
rhage other causes were peritonitis exhaus 
tion cardiac failure cholangitis and shock 
(Tables I and II) 
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THE RESULTS IN ONE HUNDRED CONSECUTIVE CASES 
or HYPERTHYROIDISM OPERATED UPON 

A Clinical \nd Histological Stud\ Attempting to Coprelme the Morphology and 
Clinical Pictdrf with a Vieav to Prognosis 
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T his paper IS based on a clinical and 
histological stud> of lOo cabcs of h>pcr 
thjroidism operated upon m the Lahc> 
Chnic and foI\oA\ed for a \ear or more b> 
clinical and metabolic c\amination at inter 
Aals of 2 to 4 months after operation The 
cases were selected b> taking the last hundred 
ca‘'es operated during 1925 starting m Decern 
ber and AAorking backw ird Iso case m the 
records nas omitted until 100 were obtained 
Our object in this stud> w is hrst to learn 
our end results after th>roidectoin\ in pn 
marj hyperthyroidism since the adoption of 
iodine administration before and after oper 
ation m the care of these patients Second 
we wished to learn if our clinical impression 
that low basal rates and maxadema were 
more frequent since the use of Lugol s solu 
tion was correct The importance of this 
problem to the surgeon in his decision as to 
the amount of tharoid tissue to be left at 
operation is A er) great Third A\e wished to 
know whether or not postopcratiae ni>\ccdc 
ma was related to the degree of hmphoid in 
filtration (strumitis) pre ent in the th\ roid 
gland rinalh we wished to discoaer whether 
one could prophes) the possibiht> of m> \a 
dema (or persistence of loMcit>) from the 
histolog> of the th>roid gland as eaidenccd 
by the degree of inaolution the amount of 
l>mphoid infiltration and the presence of 
acidophilic cells m the sections (1 ig 6) 
Relief from the symptoms of h>q)crth> roid 
ism was complete and satisfactor} in 0 per 
cent of this group of patients Ihcre was one 
patient A\hose clinical mipro\ement was 
marked and who c basal rate was +17 when 
last seen 3 months after operation and aaHo 
liter committed suicide We ha\c not in 
eluded her in the abox c group of 9 patients 
The 7 remaining patients still shoAicd cm 


dence of persisting hj perth> roidism and we 
cannot class them as cured All of these 7 
however were much improved all were tak 
mg Lugol b solution and all were doing a 
large part of their usual daily work The 
average basal rate for these 7 patients 10 to 
14 months after operation was +64 The 
highest of the group was +40 and the lowest 
+ 1 1 Onl> 2 of this group seem to us to hav e 
sufiicicnt h>perth>roidism uncontrolled b> 
lugols solution to warrant further removal 
of th>roid tissue All of this group of 7 were 
very toxic on admission to the Clinic and 5 
required a two stage th>roidectomv It can 
be said definitcl> that all 7 arc much improved 
over their previous condition even though 
thc> arc still somewhat toxic 

From our study of these ico cases we can 
find no reason to alter our belief that the 
proper removal of siiffictcnt th>roid tissue will 
cure the patients of the s>mptoms of h>per 
lh>roidism 

In these lOo cases of subtotal th>roidec 
tomv the operation w as done m one stage in 67 
cases m two stages in 32 cases and m three 
stages m one case There was no mortality in 
this group of patients 

Iigure I shows the change m basal meta 
bolicrateinthisgroup The solid line shows the 
average rate for the entire group before and 
after operation The broken lines show the 
changes in the rate in the patients done in 
one operation and m 2 or more operations 
respective!) Ihcsc curves show the tvpical 
drop in basal metabolism which occurs with 
the use of Lugol s solution and rest m bed 
beforeopcration It is ev ident also that of those 
patients who in our judgment at the time of 
operation could not safely have had a sub 
total th>roKlcctom> in one stage all had a 
higher basal rate both before and after the 
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use of Lugol s solution than the cases done 
m one stage Whether the operat “n atSs 
u'ultiple stages 

the saL ^ Wroximately 

the same lead a year after operation and 
examination of these patients shoais that the 
clinical imptoaement m the tavo groups is 
equally marked and satisfactory Although a 
one stage thy roidectomy aahen safe i greaUj 
to be desired from the economic point of aicaa^ 

n ‘fhr'’°''i“"‘ en increase 

in the number of operations aaill increase the 

hnarres°uir ' 

Of the patients in this senes 19 per cent 
shoiaed a basal metabolic rate 10 to 14 months 
after operation which was lower than — lo 
U! these 4 patients had rates of — n —12 
n and had no s> mptonis that 

we could detect chnicall) which were refer 
aoie to a lowered basal rate They felt well 
worked and plajed regularly and we classed 
them as) w ell 

There were 15 patients howeaer who had 
basal rates below —10 who showed definite 
evidence of m>>:adema and who were taking 
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«ther thyroid extract or thyroxin The Ion 
rate in this group aaas -3; the hi he I 
It and the aaerage rate aaas -28 before 
trwtmcnt was undertaken 
The incidence of postoperative m}tcedema 
•n *5 per cent of these patients is hi^h and 
we believe that it is much higher than in our 
previous experience There are two factor 
which to some degree account for this in 
crease in mjxcedema In 1924 we made a 
study of our patients showing persistence or 
recurrence of hyperthyroidism after thyroid 
ectomy and became convinced that weshould 
remove more thyroid tissue than had pre 
viously been our custom In doing thi we 
undoubtedly removed too much tissue in 
some instances The decision as to the proper 
nmount of thyroid tissue to be removed or 
what IS more pertinent the amount of thyroid 
tissue that shall be left behind IS a mo t im 
portant one It is probably preferable to 
have a slightly lowered basal rate after oper 
ation than one that is persistently elevated 
Patients with myxeedema do very well inth 
thyroid extract or thyroxin medication al 
though we do not feel that they are entirelv 
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Flo 2 Numerical distribution accordin to the degree 
of in\ olution in the three classes of postoperative results 

normal Weakness and increased fatigabil 
ity are common difficulties with tliem often 
replaced by palpitation and nervousness as 
the dosage of thyroid extract is increased In 
spite of this fact however v\c feel very strong 
ly that this condition is far more desirable 
than hyperthjroidism if one could choose be 
tueen these conditions The second factor in 
this high incidence of myxeedema is the invo 
lution produced in the hjperplastic thyroid 
gland by Lugol s solution with which we had 
had relatively little experience m 1925 and 
prior to that date 

The histolog) of the hyperplastic thvroid 
gland shows remarkable changes after the 
use of iodine Iodine produces invoIutionar> 
changes regressive m character Much of the 
activity of the gland is reduced and we should 
bear this m mind when removing this t>pc of 
gland It apparentl} requires more of the 
involuted thjroid gland to maintain a normal 
basal rate than it does of the actively hyper 
plastic gland Failure to realize this in this 
senes probably accounts for some of the cases 
of myxeedema following operation 

The presence or absence of strumitis m 
patients with pnmarv hyperthyroidism we 
felt might be a factor in the etiology of post 
operative mjxoedema It was the impression 
that mvxcedcma would not occur after sub 
total thv roicltctomj in primary hjperthy 
roidism untreated with iodine and without 
strumitis and that rajxccdema might and 
did occur if th>roidectomy were performed m 



Fig 3 P reentage rii tril ution of \ariou8 deoiecs of 
slrumilts in three classes of postoperatu e re ults 


cases with marked thjroiditis The distinc 
tion between inflammatory cellular infiltra 
tion and Ijmphoid h>perplasia in this respect 
is extremely confusing 

We feel that this distinction is one which 
should be made as far as possible but is one 
wluch offers unusual difficulties It is per 
haps almost tntc to say that fibrosis is an 
inevitable sequence of l>mphoid infiltration 
of tissues gcnerall> presumably as part of 
a defense mechanism m an effort to wall off 
an injured area This obviouslj interferes to 
some extent with our interpretation of Ivm 
phoid infiltration and fibrous scarring as 
opposed to simple Ijmphatism and fibrosis 
Ihe chief differential point accordingly is the 
focal distribution of the lymphoid cells in 
simple Ijmpbatism as contrasted to the 
rather more diffuse infiltration of the lym 
phatic and scar tissue in true mflammatorv 
lesions Accompanving this is a fairly marked 
pressure atrophv of the acini in the involved 
areas in the inflammatory process whereas 
in the simple lymphoid hyperplasia essentially 
no interference with acmar function is to be 
noted 

Of the 15 cases of myxeedema there were 
8 who showed a basal metabolic rate of 4-30 
or less on admission Six of these 8 patients 
had been given iodine for varying periods of 
time before coming to the Clinic The diag 
noijs of hyperthyroidism in these cases was 
made on the history of increased appetite 
loss of weight eye signs tachvcardia goiter 
tremor nervousness etc Repeated metab 
olism tests were performed which were 
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persistentlj cle^ated above a normal level 
although they remained belou + o Thcdiajj 
noiis o/ hvperthvroidism in thi6 group of 
patients who have received iodine before 
examination must be carefully reviewed in 
each case and is often di/Hcuit The true 
severitv of the hyperthyroidism may be so 
masted as the result of iodine therapy that a 
fatality or serious reaction unexpectedlv fol 
lows operation or the diagnosis of hvper 
thyroidism mav be wrongly made because of 
the belief that the relativelv low basal rate is 
simply the temporary result of iodine medi 
cation Zn anv patient whose basal rate is not 
definitely and persistently elevated we re 
gard the diagnosis of h^perthyroIdlsm with 
great suspicion Many of these patients we 
now send home for 4 or 6 weeks with orders 
to discontinue iodine or other medication and 
to return for further study at the end of that 
period U e are cxtremelv he itant to operate 
on a patient whose basal rate is normal If 
however operation is performed in some un 
usual case in which our dinical findings show 
very strongly the presence of hjperthyroid 


Ism in pitc of a basal rate but slightly cle 
voted we levvo a much larger segment of 
thvroid tisue behind than has hitherto been 
our custom 

The 7 other patients in this ^roup had verj 
high ba'^al rates on admission to the ho pual 
but developed myxadema postoperative!) 
This, resulted we believe, beciu e of the re 
mov a! of too much thy roid and the postoper 
nti'C use of LUqOIs solution which reduced 
the activity of the remaining fhvroid tissue 

Uith the clinical re ults in mind an 
attempt has been made m thi se les of loo 
ca es of hyperthy roicfism operated upon to 
correlate the histolo ical finding with the 
clinical picture Certain of the more out 
standing histological features have been tab 
ulated on a gradient scale ba 1 of o to y bi 
these It was felt that 3 might be of more 
probablevalueprognostically than anv other 

Tor some time w e hav e been trv in to cor 
relate the degree of involution of a gland wi 
the clinical findings measured chiefly m Id« 
metahohe rate Here the figures o i 2 ana 
^ have been employed to indicate no chan 
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earl> moderate and ad\'inced in\olution re 
spectivel) The criteria vai^ slightly with the 
personal equation but we have found in our 
examination of o\er 2000 such glands dur 
ing the past few > ears a surprising uniformity 
of classification results so that it is only the 
occasional gland on which we do not inde 
pendently agree The important points m this 
instance are (i) the \ariation from the high 
columnar epithelium to the normal low cuboi 
dal cells (2) the size of the follicles and (3) 
the amount and staining characteristics of the 
intra acinar colloid Other less significant 
features are the amount of papillarj infolding 
of the lining epithelium of the acini and the 
presence of the so called inter acinar cells of 
Weber which we do not feel ha\e >et been 
conclusively demonstrated as existent We 
ha\ e alw a> s considered that these cells merely 
represent tangential sections of acinar epi 
thclium and the examination of countless 
serial sections seems to support this hypo 
thesis 

This inaolution has been plotted numcr 
ically in Figure on the basis of the clinical 
picture and metabolic rate In other words 
the degree of involution at the time of opera 
tion and then the metabolic rate at the end 
of the period of observation ha%e been re 
corded on the basis of cases showing a plus 
or minus rate with the cases show mg definite 
clinical m> xoedema plotted separately There 
IS no deduction of significance in prognosis to 
be drawn from a stud) of this feature If 
one translates these figures into percentages in 
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Fig 5 Strumitis in m>T:cedema and percentage dstn 
button of acidophilic cells Three cla es of postoperaUse 
results 
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each group the curv cs are practically super 
imposed The second feature is based on the 
amount of inter acinar Ijmphoid infiltration 
W hethcr or not this represents a true mflam 
matory repair process or is merely one mam 
fcstation of generalized lymphatism is of no 
importance at the moment Morphologists 
have disputed this point for years and no 
agreement is as yet in sight Certain it is 
that m many cases the lymphoid infiltration 
IS sufficient apparently to interfere seriously 
with acinar function and for this reason it 
might legitimate!) be considered as a possible 
factor in producing hypothyroidism As in the 
case of the involution the degree of l)mphoid 
infiltration has been recorded on a o i 3 
graded scale with o meaning no lymphoid 
infiltration i occasional focal aggregations 
of lymphoc)tes sometimes forming follicles 
— rarely more than one such group to ever) 3 
or 4 low power fields 2 frank scattered fol 
fide formation seen in nearly every other low 
power field 3 diffuse lymphocytic mfiltra 
tion with follicle formation obscuring ever> 
field In addition Riedel s type of strumitis 
essentially a l)mphoid replacement of the 
aam might be termed 4+ on this scale 
No specimens happen to be included in this 
senes however 

In the same wa) as in the case of the de 
grees of involution the degree of strumitis at 
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the time of operation has been plotted m 
Figure 3 against the clinical picture as meas 
urecl b> the basal metabolism rate at the end 
of the observation period In this instance 
the percentage in each group is utilized as it 
tends to bring out more sharpl> the fact that 
incidence of marked I>mphoid infiltration is 
more prominent in the mv\ccdema group 
The third leaturt is one ibout nhtch ive 
have not found an> comment e have been 
seeing at>pi(.al celN usually in small groups 
often involving several acini which become 
somewhat separated from the remainder b> 
delicate connective tissue septa The chief 
characteristics of these cells are a marked in 
crease in size of both nucleus and cytop}asm 
and tjpically a rather intense acidophilic 
staining reaction of the cvtoplasm Usually 
thej line small acini with hardly demon 
strable lumina contamiiija little or no colloid 
We have been inclined to call them acido 
philic pseudo adenomata and ha\ e speculated 
as to thur meaning Did the> play a part in 
the de\clopment of simple adenomata^ Were 
they the precursors of malignanc> represent 
mg antplasia^ Were fliej an exhaustion form 
of the cell? Were they h> perplastic cells com 
pensiting for general glandular exhaustion? 

These cells accordingl) also were tabulated 
on a o I gridicnt scale without an> refer 
cnce to the clinical historv primanlj to see 
if the> seemed to be related to an\ of the 
other histological variations as well as in 
respect to the basal metabolism rate and 
clinical picture 

As a result of this stud> certain points 
seem to have been brought out which ma) be 
of some \ alue chmcallj The degree of inv olu 
tion IS of vtrj little practical importance 
cither in e fimatmg degree of fovicitv as 
measured b> the basal metabolism rate at 
the time of oper..tion or as a prognostic sign 
as to subsequent myxoedema llanv factors 
enter into the explanation of this discrepancy 
chief ot them being the clifficult> of estimating 
the amount of iodine administered Before 
the routine pre operative administration of 
iodine the correlation between the histologj 
and the basal metabolism rate was much 
closer Todav however the basal metabolism 
rate usually lags behind the morphological 


change but with no given regularity so that 
marked variations mav exist compatiblj 
In respect to the degree of Ijmphoid infi) 
tration there is also ver> little correlation 
and wc are inclined to suspect that thi 
hinphoid infiltration which is so frequent)} 
interpreted as being inllammatorv in cbarac 
ter ma> be merel> a manifestation of general 
lymphatism possibly part of the picture of 
disordered metabolism m which the balance 
of other ductless glands may be disturbed as 
we see expenmentallj in thjmic and adrenal 
d>sfunction At all events there seems to be 
no essential common relationship between the 
degree of Ijmphoid infiltration of a hyper 
plastic gland (strumitis) and the de^^ree o! 
involution and verv little relationship be 
tween the degree of strumitis and the sub 
sequent development of mvveedema save in 
the extreme cases in which the differential 
diagnosis from Riedel s struma or mabgnanc} 
mnj be most difficult 
In re:>pect to the third feature — the pres 
ence of acidophilic cells — we feel that we 
hav c noted an occurrence of more than passin 
interest and one that ma> prove to be of 
some clinical value Oenerabzing it maj be 
said with a fair dCoree of iccurac> that in 
none of the 15 cases which developed m} to? 
dema were these cells absent and in most in 
stances thej were to be found in relativel) 
large numbers This is illustrated in Fi uic 
4 and s in which again the percentage inci 


dence is plotted 

Similaclj on the other hand it may be said 
that out of a total of 36 cases in which a ore 
stage hemithyroideUomy was done in which 
the metabolism remained 4- 10 or hi htt 
after a >eaT onl> 4 dehnitcl> showed the 
presence of these cells while the\ were sus 
peettd in 2 other cases In 7 similar ca es 
in which there was no clinical evidence 0 
mjxcedcma at the end of a ve r excep ^ 
minus basal metabolism rale 10 case" aenni 
ly showed this t>pe of cell while 4 others 
were thought to contain cells which mi ni 
termed transitional tow ard this form 

In a smaller group in whi h 
(vas done m two stages the 
do e There -re 20 cases m 10 of them no 
aadophihc cells were found at either ope 
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tion and the basal metabolism rate is o\ er +3 
in the 10 remaining cases showed them 
defimtel} m both specimens and interestinglj 
enough showed normal basal metabolism 
rate ±0 and +0 respectn elv relatu elj low 
rates as compared to the «;enes as a whole 
Of the 8 other cases 5 showed the character 
istic cells onH in the first specimen and the 
3 others onl> in the second specimen 

From such data we are perhaps not in a 
po'sition to draw anj \er> striking conclu 
sions It seems to us howe\er thatwehaae 
found these acidophilic cells too frequentl> to 
bemereh coincidence in the cases which sub 
sequentl} develop low metabolic rates wath 
or without the clinical signs of mvxcedema 
In a review of these cases in relation to the 
clinical histones it seems safe to sa> that 
almost no case presenting these cells in the 
histological specimen has shown a persistent 
h>’perth> roidism Indeed it bnngs up as a 
speculative point whether or not the advis 
abilit> of adrmmstcnng postoperative lodme 
maj not ultimatel> rest on the pathological 
report as to the presence and number of these 
cells for such therapv has been used to pre 
vent hv’perplasia of the persistent gland tis 
sue In such cases perhaps it maj be advis 
able to omit such iodine therapv in the hope 
of stimulating simple h> pertroph} Sirmlarl> 
ma> not the decision rest on the pathological 
report as to whether a second stage opera 
tion shall be performed in cases in which the 
initial specimen shows the undoubted pres 
cnce of these cells because of the danger of 
subsequent m}xoedema’ And tinallv it is as 
suredl> true that cases in which these cells 
occur wath an> degree of frequenc> should be 
more carefully w atched for the dev elopment 
of mj xcedema or low ered metabolic rates and 
therapeutic measures begun promptlj 

SUJIMARY AND CONCLUSIONS 

A clinical and histological stud) of a senes 
of 100 cases of hv perthv roidism operated upon 
in the Lahe) Clinic and followed for a >car 
or more b) clinical and metabolic examma 
tion IS presented 

Relief from s)mptoms of hvperth) roidism 
was complete in 92 per cent of the cases and 


the remaining cases were all much improved 
confirming our belief that the proper removal 
of sitfficieut th)roid tissue will cure the pa 
ticnts of the S) mptoms of h) perth) roidism 

Ivinctecn of the patients had a basal meta 
bohe rate at the end of a ) ear of less than — 10 
Fifteen of these showed clinical evadence of 
mj xoedema This incidence is higher than m 
the previous reported senes and is probabl) 
the result of (i) the remov al of larger amounts 
of the gland than formerl) as the result of an 
undue madence of persistent hyperth) roidism 
in the previous senes and (2) the admin 
istration of iodine after operation to prevent 
h) perplasia 

Histologically in this senes there is ver) 
little apparent correlation between the degree 
of involution and the basal metabolic rate or 
clinical picture although it is definitely felt 
that the pre operativeadmimstrationof iodine 
IS one of the chief factors in disturbing this 
relationship Similarl) there appears to be no 
relationship between the degree of involution 
and the incidence of either Ivmphoid infiUra 
tion or acidophilic cell formation 

In respect to the l>’mphoid infiltration there 
IS no ver> close correlation as regards the 
metabolic rate in general although there is a 
somewhat suggestive parallel between the 
degree of strumitis and the incidence of 
m> xoedema 

In regard to the presence of acidophilic 
cells m hvperplastic glands it ma) be con 
eluded that there is some relationship between 
their occurrence and the development of 
postoperative m> xcedema as thej have been 
found in all the cases which subsequent!) 
developed m) xoedema It is not an absolute 
entenon however for occasional cases of per 
sistent hyperth) roidism contained these cells 
m the original specimen and we have to esti 
mate the amount of remaining gland before 
we can deade defimtel) their significance 
Mcma> conclude however that the presence 
of aadophdic cells is abnormal and is a danger 
signal not to be IightI) disregarded Their 
importance clinicall) with respect to subse 
quent operative procedures or medical treat 
ment is still problematical but ma) well 
prove to be of some practical value 
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\L''l I I in<l I o ter hi\t rtccntlj 
enijlidizel the ojiiriMn th»t there 
in t\\ h tinil t\|)L of nuthiniLi! 
)i truiti n t the intc tine (0 iiulc implt 
b tru li 11 in which there i oeelu ion of the 
uiti tinil lumen with no circuhtor\ in\ )l\c 
nieiit in In climi t to the bowel wall and 
I ) iiute trin ulitim in which there i in 
terleren e witli the \enou "irterial and 
hmphitK eircuhtiin i well a oh truction 
)t the lumen I the bowel I heir puhhcatiorib 
in re ird to tin cli itie ition far toward 
Iirihinj. the e nitubion onecrniok the toxe 
mil iiul the I It il meehanibm of intestinal 
1 ) tru ti n \lter evtral month of cx 
I erimenlil w rk during whieh time we were 
n ( I jimnte) with the u )rk of I liter and 
Mill ’er we h 1 1 indtpen Icnth irnxed at a 
mill ir ell iti atnn li! inte tinil obitrue 
ti n with ut ktn retie- sim|k oh truetion 
mil ) inte tiniUb iruetnn withk-in rene— 
triivulitiin In m eluni m is well as in 
%mptom\t >hv\ thee two conditions art 
enlireK ditTerent mil wi feel that this on 
iij li n tnal)l u to explain mo t of the dts 
crip in le which ha\e occurred m the ob 
tr\ Ui n ini ejntlu ion of worker in this 
till 1 

( VLSLS OF DrAfll 

Duruwc U^atnn ( ) ha\ c led us to the con 
elu nn tint in imple ob truction of the in 
le tine with )ut gangrene there i no ab orp 
tion ot toMii utlieicnt to cau e death Death 
I due t ) delndr ition loss of ehlondcs through 
xcmitin ami tanation It j» for these 
rca cn that the experimental animal with a 
ww/>/ ob truction does not die of toxxmia 
but max be kept alne through the period of 
tarxation b\ the parenteral administration 
ol odium elalonde olution An animal 
howexer witlianx form of inte tinal tranint 
lationisnot a\ ed bx sodium chloride olution 
In tin ta e dehxdration and hx-pochlorTima 
arc pre ent perhap to a marked degree but 


death i due pnmariK to the ab orption of 
toxins resulting from bacterial action m the 
distended and gangrenous bowel Under such 
condition transfusion of odium chloride 
solution constitute a xaluablc therapeutic 
measure but cannot be expected to prolon 
hfc indehnitci) 

IIlSTOriCXL RTVICW 

In the past 30 xcar much confu ton has 
an en from experimental work on the general 
subject of mte tmal ob truction Obxiou 1 > 
the interaction of several factors m part 
metabolic and m part toxic offer conllictin 
po ibilities and situUion difiicult to inter 
pret until all the facts arc understood Toxx 
mi I Ins been the chiet source of control er j 
r )l!o\\inc the work of Stone Bernheim and 
\\hipplc(iij thexiewwa hcldbv man> that 
the toxin is claboratcKl b> a perxerted sccrc 
lion of the mte tmal epithelium Ihis view 
apparenti} has been supported b> the fact 
that e\-penmentall> do ed loops of duode 
num an<l jejunum rapidlv prove fatal unlc 
<lramed to the outside m which ca e the 
ammalrccovcrs Sweet Peet andllendrix(i2) 
attributed the toxemia to the action of the 
pancreatic cnzjme on the proteins pre ent in 
the duodenum and showed that previous 
ligation of the pancreatic ducts prolon5,s life 
m the obstructed animal 

However none of these workers excluded 
the factor of bacterial activitv It 1 logical 
to suppo e that the mte tmal secretion mav 
plav a part m that thej furni h the culture 
medium m which bacteria flourish It is not 
hkel> that m themselve thee en2>matic 
secretions are cause of toxaimia 

Dragstedt Moorhead andBurckj (2) found 
closed loops of the jejunum m dog to be fatal 
alwavs vxithm 3 or 4 davs Ifthei olatedloop 
m tead of bem^, do ed 1 wa hed and left 
opening into the peritoneal cavitj tho edo-^ 
which survive pentonitis remain well In a 
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few v.ccUs the loop is found to be sterile and 
may then be dosed mthout causing toxic 
s> mptoms though the loop becomes dis 
tended and ma> ci en rupture In these ster 
lie loops the blood supply may be entirely 
occluded and anamic necrosis deielop In 
the absence of bacteria this process causes no 
toxTinia 

In 1907 IMcCIurc (g) demonstrated that the 
stagnant contents of obstructed loops form 
an excellent culture medium nhich becomes 
loaded mth bacteria The bacterial content 
of the loop may be \er> slight at the time of 
dosure but multiplication is extremely rapid 
This rich bacterial growth not only pro\ides 
the gas which damages the bowel by o\er 
distention but also in\ades the strangulated 
tissue causing septic gangrene 

All workers are now admitting the im 
portance of bacteria in producing the toxTmia 
of intestinal obstruction Gerard (5) has stated 
that the contents of an obstructed bowel be 
comes poisonous as a result of the formation 
of histamine and allied proteolytic products 
by the action of putrefactive bacteria 

Murphy and Brooks (10) recognize the oc 
currence of a toxic substance within the bowel 
but emphasize the fact that absorption of the 
toxin does not occur through the normal m 
testinal epithelium Haden and Orr (6) demon 
strated this fact when they produced simple 
obstruction in dogs and kept them alive for 
20 to 30 days by the hypodermic administra 
tion of sodium chloride solution It is possible 
with such results to assume that sodium 
chloride has a specific detoxifving action but 
this view seems improbable 

Further emphasizing the importance of 
factors which control absorption Dragstedt 
Drag&tedt McClintock and Chase (i) demon 
strated that a closed loop of intestine if pre 
V lously w ashed with ether w as not fatal to the 
animal They found the loop contents how 
ever to be extremely toxic Intrapentoneal 
injection of some of the contents into another 
dog caused death m 6 hours The washing of 
a loop with simple astringents such as alum 
or tannic acid was found to be equally effec 
ti\ e in prev enting the syonptoms of toxJemia 
The role of these agents is not bactericidal 
their action merely prevents absorption of 


the toxin McClure (9) bad recognized these 
differences in 1907 when he concluded Thus 
if wc exclude those conditions in which ulccra 
tion of the intestinal wall leads to perforation 
and peritonitis or m which infarction renders 
the wall permeable to bacteria it seems that 
obstruction of the intestine may persist for 
dayswithstrangulation and enormous growths 
of bacteria in the obstructed loop 

1 he failure to keep these points in mind has 
caused many workers to draw conflicting con 
elusions from results in which proper explana 
tion reveals no conflict Discrepancies have 
arisen chiefly because numerous workers using 
different methods have emphasized different 
phases of the subject The factors leading to 
the production of the toxin must not be con 
fused with those which control its absorption 

DISCUSSION 

In our experience with obstructed closed 
loops of the jejunum and ileum wc have 
alwavs found that death of the animal is 
preceded by gangrenous changes in the loop 
due apparently to ov erdistention resulting 
usually in perforation along the antimesenteric 
border These changes occur much less readily 
m loops of the lower bowel than they do in 
the jejunum where the greater secretory 
activity causes rapid distention It is for this 
reason that closed loops of the colon are not 
rapidly fatal The loop contents are toxic at 
any level The difi'erencc lies in the conditions 
which lead to gangrene of the bowel and ab 
sorption of the toxins 

Wc have found the filtrates from obstructed 
intestinal contents to be toxic on injection 
into normal animals The action is similar 
to that of histamine From one dog dy ing of 
intestinal obstruction we withdrew by the 
citrate method 50 cubic centimeters of blood 
A normal dog was then bled suffiaently to 
permit a transfusion of this toxic blood The 
result was a temporary violent reaction 
similar to histamine poisoning with intestinal 
cramping vomiting and purging respiratory 
distress and circulatory collapse The animal 
apparently recovered in a few hours but 3 dav s 
later was found to be suffering from an ex 
tensive intussusception at the ileocascal junc 
ture produced by violent peristalsis 
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\\ e maj conclude that there de\ elop from 
bacterial action m the obstructed lumen to-ac 
substances the exact nature of \\hich is not 
known but which on absorption into the 
genera! circulation exert an action similar to 
histamine The e toxins are not absorbed m 
lethal quantities from the normal mucosa but 
with tissue necrosis from o\ erdistention or 
strangulation of the bowel the rapid absorp 
tion of toxins ensues and is followed b> gan 
grene and peritonitis 

CLINIC \L API LIGATIONS 

It IS apparent that gangrene of the bowel is 
the chief factor which makes intestinal ob 
struction such a desperate surgical condition 
In anj case the t>pe of obstruction encoun 
tered will depend upon the mechanical factors, 
in force \\ c feel that a studv of these mccha 
nisms will lead to a more accurate conception 
of this complex surgical problem 

CONDITIONS PRESENT IN SIMPLE 
INTESTINAL OBSTRUCTION 

I Simple obstruction occurs most often high 
m the mtestmdl tract at the pjlorus or in the 
duodenum as a result of cancer or acatriaal 
contraction From these high obstructions 
there arises a profound disturbance in the 
absorption of water and sodium chloride The 
resulting dehydration and hvpochlot'emia 
tend to be rapidly fatal This is particularly 
true in the pyloric Stenosis from peptic ulcer 
m which h\peracidit\ and persistent vomiting 
lead to enormous losses of chlorides In cancer 
or any condition of obstruction accompanied 
by prolonged achlorhv dna the chloride losses 
are small and these cases may actually be 
come moribund from dehydration without 
appreciable reduction of the blood chlondes 
From a clmicdl standpoint it is also intere t 
mg to note that the vicious cycle vomiting 
which ometimes occurs following a gastro 
enterostomy is in effect a high intestinal ob 
struction In all of these conditions life may 
be saved and a moribund patient may be 
prepared to withstand major surgery by the 
administration of water and sodium chlonde 
intravenously hy-podcrmically or by any 
method which permits adequate ab orption 
into the general circulation 


2 Simple obstruction mav occur very low 
m the tract at the rectum or m the sigmoid 
colon The low obstruction obviously pro 
duces no profound disturbance m the absoip 
tion of water and salt In the absence of 
bowel necrosis such a condition i compatible 
with life ov er a long period of time 

3 El ew here in the bow el imple ob true 
tion may occur as a result of neoplasm or fxcal 
impaction In the small inte tine however 
though the mechanism be simple at the onset 
the complex loops of bow el and the mesentenc 
folds almost inv anably lead to strangulation 

C limcal experience supports the truth of 
these statements and failure to recognize these 
different mechanisms has led to much error 
in the interpretation of experimental results 

It will be noted that simple obstruction i 
nearly always the re ult of obturation by 
neoplasm or scar tissue Any thing producing 
obstruction by pre sure from outside the 
bowel is almost certain to cause gangrene 

THE FACTORS CONCERNED IN PRODUCING 
STR.VNCULXTION OF THE BOVyTL 

A consideration of the question as to the 
factors invoK ed m producing strangulation of 
the bowel is of value m understanding the 
cause of death m most cases of mte tina! ob 
struction and m securing information to 
guide us in its intelligent treatment Our ex 
perimental and clinical work has led Us to 
conclude that the chief factors involved are 
(a) necrosis of the bowel from pre sure at the 
site of the obstruction (hermal ring or con 
striding band) (b) gaseous di tention of the 
bowel and (c) obstruction of the me enteric 
arculation 

A ecrosfs from pressure It is a v cry common 
ob ervation at operation m advanced cases of 
obstruction that the bowel is necrotic directly 
beneath the constricting band Thi i easily 
explained Proximal to the ob truction there 
is great distention of the bowel which pro 
duces a>nstant traction on the con tncCino 
band It is evident that traction rather than 
the mere presence of the band is the cau e 
because the mte tme mu t at one time have 
passed under the band without con tnction 

The fact that the intestine i damaged at the 
site of obstruction should always be borne m 
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mind at operation For this reason greatlj 
distended loops of bo^el should never be 
allow ed to e<=^cape suddenly from the abdomen 
The traction thus produced maj lead to a 
rupture of the damaged bowel flooding the 
peritoneal ca\it> with intestinal contents 
It IS alwajs safer to search for the collapsed 
bowel and to use this as a guide to the site of 
obstruction \\Tien it is located it should be 
expo'^ed with greatest care and gentleness 
Before the band is freed everj precaution 
should be taken to prev ent the escape of mtes 
tinal contents In desperate cases it is some 
times safer to ignore the siteof constriction and 
to reliev e the obstruction b> an enterostomy 
Effects of gaseous distention Gaseous dis 
tention results from bacterial action on the 
stagnant intestinal contents 1 his is frequent 
1> the most dangerous factor m the entire 
process and the successful handling of this 
distention is essential m the treatment of an> 
case That gaseous distention of the bowel 
can alone produce gangrene and actual per 
foration was first announced b> Kocher (S) in 
189b It has not been sufficient!} emphasized 
b) later writers ^\e have made an evpen 
mental study of this condition the results of 
w hich are now in the process of pubUcation (4) 
B} actual measurement of the blood flow 
through freshh obstructed loop we have 
demonstrated that increasing gas pressure in 
the intestinal lumen results in a proportionate 
decrea e in the rate of blood flow through the 
bowel wall ^\'hen the gas pressure equals 
the animal s blood pressure a complete cir 
culatoiy stasis in the loop results The 
ischamia is noted first and becomes most 
pronounced along the antimesentenc border 
where the terminal vessels anastomose We 
have noted this location of the gangrene and 
perforation manv times at necrops} on dogs 
with experimental intestinal obstruction 
\«ide from this effect of ga cous distention 
it IS undoubtedl} true that the pressure in 
creases the absorption of toxins Murph> and 
Brooks (10) have shown that toxic absorption 
takes place rapidl} through the I}mphatjcs 
of an isolated loop when the toxin is intro 
duced under moderate pressure 

That distention of the bowel mi} exert 
enormous pressure in the human subject we 


hax e seen strikingl} demonstrated m a w ell 
adv anced case of intestinal obstruction \\ hen 
the peritoneum was opened through an in 
asion I inch m length a distended loop ex 
truded itself and though immediatelv re 
strained with gauze packs it ballooned out 
with sufficient force to split all the outer coats 
down to the submucosa From a consideration 
of the great pressure which gaseous distention 
may exert we can easily understand the mech 
anism wherebv gangrene so readily compli 
cates any obstruction of the small intestine 

This tendency is greater m the presence of 
dehydration which causes concentration of 
the blood and a marked depre sion of the 
general circulation With this mechanism 
added to gaseous distention circulatory stasis 
m the bowel and tissue necrosis may occur 
much more readily We hax e found repeated 
ly in our animals that support of the circula 
tion by normal salt hy’podermocly sis reduces 
the tendency to the development of gangrene 
in the obstructed bowel 

IMERTERTSCE WITH THE MESENTERIC 
CIRCHLVTIOV 

The mesenteric circulation is not always 
involved It i& of chief importance m volvulus 
intussusception and strangulated hernia It 
IS obvious that when mesenteric vessels are 
compressed the veins will become obstructed 
sooner than the arteries and for this reason 
congestion and great swelling will take place 
This accounts for the copious bloody stools 
seen m any thrombosis of mesenteric veins 
If this thrombosis is compheated by gaseous 
distention gangrene and death from toxxmu 
rapidly follow 

GEN’ERAL PRINCIPLES OF TREATMENT 

The surgical treatment of intestinal ob 
struction will depend upon the tyqie and 
duration of the causativ e factor An obstruc 
tion of imple type unattended by gangrene 
occurs characteristically at or near the py 
lorus and is also found in the earU stage of 
any intestinal obstruction 

The treatment of pyloric or duodenal ob 
struction should never be regarded as an 
emergenev surgical procedure Operation 
should not be undertaken until the dehydra 
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tion hjpoch!ora?mia and stanalion ha\e 
been o\ creome b> the intra\ enous admmistra 
tion of sufficient sodium chloride glucose and 
water Under this treatment the prognosis 
of p>loric obstruction should be fa\orable 

In the earlj stages of an\ inte tina! ob 
struction the same treatment should be fol 
lowed except th\t the operation should be 
done as soon as the blood chlorides baa c been 
restored to a normal le\el Here also the 
prognosis is faaorable 

Simple obstruction of the bowel ma\ occur 
\s the result of a localized pcntoniti m\ol\ing 
any part of the inte tme I his is a not un 
common occurrence following apjiendicitis or 
p>osalpmx and is best treated early in the 
proees by a imple entcrostomj and thorough 
dr linage of the primary infection 

Obstruction of the bowel complicated by 
gangrene calls for pecial methods of treat 
ment If general pcntoniti is already present 
anj treatment 1 liopele s Without thi com 
plication there i a chance ta re cue e\en the 
de perate ease Ihe folbwin-. principles of 
treatment hould be obseryed 

1 I he toxxmi i of mte iinal obstruction i 
closely illied to th it ol surgical hoeh it not 
identical with it lor thi rta on thee 
patients yyithstand general anistheia cspe 
cnlly ether anastheii badh and sh>uld 
be subjected to the lei t possible amount of 
operatiye trauma 

2 Ihc operation hould aUvays be pre 
ceded b) the mtra\ enous admim tniion of a 
considerable quantity of phy ioloe.ieal sodium 
elilondc solution 

•, \n intestinil anastomosi should ntyer 
be undertaken in the jire ence ot a great dis 
tention of the bowel Ihe scminecrotic ti sue 
cannot be sutured safely 1 urthermorc there 
arc fre h surfaces opened for rapid ab jrption 
of toxic mitenal and the paral>tic ileus 
which remains preaents adequate exaeuatun 
\n additional fietor contnbutino to the 
di a ter i the initial shock ot a diflieult oper 
ation which may be 1 ital in a \ cry teyy hours 

4 The gangremu loop hould be excised 
and a gun barrel entero tomy performed 
When the patient ha eoraplettlv rtco\cred 
from this operation an inte tinal ina tomosi 
cm be afely e tabli bed 


GENER^VL SUJniXRX VND CONCLUSIONS 

I Acute mechanical obstruction of the in 
testine is of tw o t>'pes acute simple ob true 
tion in which there i simple occlusion of the 
lumen without bowel necro is and acute 
strangulation in yyhich the ob truction i 
complicated b> the presence of gangrene of 
the boyyel 

Simple obstruction chieilv occurs hi h 
in the intestinal tract at the pj lorus or in the 
duodenum In this condition death i not 
due to the absorption of toxins but is caused 
by a profound metabolic disturbance result 
ing from three factors dehydration lo of 
chlorules causing gastric tetany and starya 
tion Insimpleob tructionwhichoccurslow in 
the Urge intestine the metabolic functions of 
the bowel arc not markedly disturbed and 
none of the e changes is pronounced 

3 In acute strangulation the e factor arc 
all pre entbut are overshadowed by toxTinia 
Ihc toxm 1 a proteolytic product from the 
action of putrefactive bacteria m the ob 
structed bowel When ab orbed it exerts an 
action similar to histamine It i not absorbed 
from the intact intcstiml mucosa but make 
its way into the circulation through an mer 
di tended bow el and in the event of gangrene 
the ab orption by way ot the peritoneal sur 
fxccs 1 rnpidly fatal In the small inte tine 
practicvlly all obstructions met clinically or 
produced experimentally are sooner or later 
complicated by gangrene 

4 In the light of our pre ent knowled e 
the prognosis of acute simple ob truction 
should be faxorable unless the patient i 
moribund before treatment 1 instituted The 
metabolic di turbances resulting from dchy 
dration and the lo s of chlorides are cfTectuely 
rebeved by the parenteral administration of 
sodium chloride solution In obstruction com 
plicated by gangrene this treatment i of 
value in that it supplies fluid and chloride 
m rcases kidney elimination and support 
the general circulation The toxrmia hon 
ever is not relicxed by such measures It i 
abyious that once a sufficient do c of toxin 
ha been absorbed death is inevitable Thi 
proce s must be arrested early The general 
principle of surgical treatment ha\c been 
outlined with the e points m mind 
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the management or chronic endocervicitis 

By C jeep MILLEP MD F \CS New Orleans Louisuna 


C hronic enclocemcitis IS not a sub 
ject upon ^^hlch one can be startlingly 
original but I make no apology for 
again presenting this, timeworn theme As 
Sir Bcrkele\ ^Io>nlhan once aptl> said in 
another connection much paper and much 
po\ert> may co eMst and it is not the 
settled problems of medicine about which 
much IS written but rather those upon which 
light still needs to be shed 

Endocervicitis as a clinical entitj has long 
been recognized Its persistence and its 
intractabihtj to treatment have long been 
acknowledged But its full importance is not 
^ et realized nor is it realized that the unsatis 
factorj results of most methods of treatment 
are due to the fact that the> are directed at 
the manifestations of the disease rather than 
at its underlying pathologj 
Let It be said at the outset that endoccr 
V icitis alw a> s demands treatment This most 
frequent of all g>necoIogical afTections is 
never a trivial thing It is potcntiallj serious 
even when it manifests itself as an apparently 
local disease Once it is established a whole 
train of symptoms may follow ari'iing not 
onl} from the cervix but from the uterus and 
the upper pelvis whence the infection 
spreads b> contmuit> of tissue or b> l>m 


phatic channels Thus Curtis has pointed out 
that the virulent strains of bacteria found in 
certain cases at least make spontaneous 
postoperative and postpartum infections 
eventualities to be dreaded The work of 
Sturmdorf Rosenow Langstroth Moench 
and others would seem to lend both expen 
mental and clinical proof to the thcorj that 
the histolog> and Ijmphatic structure of the 
cervix warrant its consideration as a frequent 
focus of sjstemic infection I am not of those 
who accept this supposition unreserv edlv but 
It IS follj to den} that in certain cases the 
sequence of cause and effect is too clear to be 
overthrown 

Fmall} there is no doubt that endocervi 
citis IS a condition to which ma> be trul} 
applied that much abused word prccanccr 
OHS Out of the welter of theories centering 
about the vexed subject of the etiolog} of 
cancer certain indisputable facts emerge 
Cancer is alwa}s due to the abnormal growth 
of normal cells and trauma and long con 
tmued irritation pla} a definite part in its 
production The relationship of endocervi 
citis IS therefore quite clear Trauma is a 
predisposing cause of endocervicitis the dis 
ease itself furnishes the nccessar} irritation 
and at least one manifestation of its pathology 
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• — erosion — is akin to abnormal cell forma 
tion Culbertson and Eden ha\e pointed out 
that certain tj pes of erosion show an e\tensi\e 
proliferation of cells the development and 
arranRement of which clearl> place the disease 
on theborderlmeof malignancy and Matthews 
has likewise called attention to the fact that 
It IS but a step from the extreme cell prohfera 
tion with orderly arrangement which occurs 
m marked hyperplastic cystic endocerviatis. 
to the di orderly arrangement with embryonal 
ceils found in true malignancv The soil is 
plainly ripe for the transition and the actual 
sequence has been proven too many times 
to make the causation any longer a matter of 
doubt 

It IS likewise bevond dispute that any con 
dition which can terminate as endocerviatis 
can in pathology of the upper pelvis in 
pontancous postoperativ e and postpartum m 
lections or m svstemic foeal infection and 
which has in itself the potentialities of a 
transition to malignancy is not a disease to 
be Ignored or to be regarded lightly 

J he most important point in the manage 
ment of endoecrvicitis is an accurate compre 
hcnsion of the conditions winch must be met 
No one method of treatment is applicable to 
ill eases but any method will fad which does 
not take into consideration the actual struc 
lure of the cervix and the pathology which 
that structure makes possible 

Jwo most important considerations m the 
inalomy of the cervix must therefore be 
emphasized at this point In the farst place 
the terviral mucous membrane is composed 
of complicated racemose glands uhith empty 
through small ducts into the canal and it is 
thrown into dchnite folds radiating from a 
central line In the second place the lymph 
current may be traced from its origin m the 
cervical and corporeal mucosa through rm 
nute funnel haped ostia directly to the myo 
nietnum 1 here it branches into an cxtensiv e 
capillarv network which penetrates the uter 
me mu culature later draining into the mam 
collecting channels which course parallel to 
the uterine and oiarian blood vessel at the 
base ind top of the broad ligament 

The complicated structure of the cervix 
makes it perfcetlv evident that its mucosa i 


peculiarly susceptible to infection and pecul 
larly capable of permitting an infection which 
has once established itself to penetrate deeph 
into its corrugations and to remain latent 
for long period of time It is equally evident 
that the lymphatic structure of the pelva 
furnishe an ideal route for the upward ex 
tension of whatever infection has once gamed 
a foothold in the lower genital tract 

Moreover it must be emphasized that 
cndoccrvicitis is essentially an infectiou 
disease It is the result of an infection not 
the re ult of a laceration though the two 
conditions are so frequently coincident that 
the one can scarcely be considered without 
the other The laceration undoubtedly act 
as a predi po mg cau c the ever ion which 
practically always accompanie it permits the 
ready introduction of organism the raw 
surfaces furnish a suitable soil for bacterial 
growth and the formation of scar ti sue inter 
fere with the lymphatic drainage and keep 
up a constant unhealthy conge tion but 
infection must enter by some method before 
the disease can be c tablished 
These then are the facts which must be 
faced m every case of chronic endoccrviciti 
We are dealing with an e sentialh infectiou 
disease most often of gonorrheeal orifan in 
which tho organisms tend to burrow deeply 
into tissue peculiarly fitted to harbor them 
over long periods of time and in which there 
is no tendency to spontaneous cure but rather 
a tendency to upward extension by continuity 
of tissue or by lymphatic channel These 
conditions m the great majority of case art 
further complicated by the presence of more 
or Ic s extensive cervical lacerations What 
mode of treatment shall we adopt? Is any ont 
method applicable to all cases'^ 

Prophylaxis is obviously the keystone ot 
the arch The best way to handle chronic 
endocervicitis m addition to the prompt 
treatment of the acute form is by preventive 
measures Since it i so constant an accon 
panimcnt of cervacal lacerations it is plainly 
vvi e to treat such laceration before they be 
rome infected though whether thi niean 
that they must be repaired immediately aner 
delivery as advocated by Lmgt and other 
IS still a di puttd matter Immediate repair 
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ma> give good results m the hands of the 
expert obstetncnn who does his work in a 
hospital under every aseptic precaution but 
inthe hands of the a\ eragc practitioner such a 
procedure would probably be fraught with 
disaster The intermediate operation there 
fore or repair within a few months after 
delivery is a wiser routine procedure The 
important point however is that the laccra 
tions no matter what plan of treatment is 
adopted must not be ignored There is no 
longer any valid excuse for the old method of 
deferring treatment until the patient is past 
the childbearing period The potentialities 
for permanent damage to the pelvic structures 
are too great to warrant an> such course as 
that Postnatal care is as important as pre 
natal observation and man> cervical lesions 
are easily corrected soon after deliver> but 
if neglected ma> later need radical treat 
ment 

As far as the actual treatment is con 
cerned certain methods ma> be promptly 
disposed of Even in mild cases local applica 
tions are of small value Onl> when the 
organisms are still superficial would such a 
treatment be warranted and if one remembers 
the speed with which bacteria travel the 
futility of such methods in the av eragc case 
IS at once apparent Even douches are of use 
only in cleansing the vagina of irritating dis 
charges and lessening local discomfort they 
can have little effect on the disease itself 

Autogenous vacanes are only occasionallj 
helpful Diathermj ionization suction in 
tra uterine lavage alcoholic injections m 
jections of pastes and salv es these and similar 
measures are not alwavs logical they do not 
give uniform results and man> of them are 
not free from danger Curettage is rarely 
indicated The trouble lies in the cervix not 
in the uterine mucosa and thorough curettage 
of the cervix with its complicated glandular 
structure not only is a practical impossibilit> 
but often leads to upward extension of the 
infection 

Radium cannot be dismissed quite so 
cavalierl) in view of the excellent results re 
ported b> several authorities notably Arthur 
Curtis of Chicago who first suggested its 
emplo>ment in endocervicitis For m> own 


part I should hesitate to advocate the gen 
eral emplojment of such an agent If it is 
used it must be strictly limited to those 
cases in which it can be definitely demon 
strated that no activ e or latent infection of the 
tubes IS present and even to an expert such 
a decision is not alw a> s eas> to make in the face 
of abadl> infected cervix and the possibility 
of an upward extension of the infection 
Cauterization and surgery then remain as 
the two methods most generaU> applicable 
Mild cases of endocervicitis especiall> those 
seen within a few weeks after deliver) and 
characterized by superhcial lacerations and 
mild erosions are handled ver> satisfactonI> 
by cauterization with the small nasal cautery 
This is a feasible office procedure and may 
be done cither without aniEsthcsia or with the 
application of a 4 per cent cocaine solution 
Multiple linear incisions are made w ith the tip 
and it IS surprising to see how quicklj a dis 
eased h>pertrophied cervix can be converted 
into a normal health) organ Usuallv one 
cauterization is sufficient but the procedure 
ma> be repeated if nccc sar) 

Equally good results arc secured when the 
disease is more extcnsiv e if a similar but more 
radical procedure is earned out under 
anesthesia in the hospital and a larger 
cautery is used It is important to em 
phasize however that the c cases must be 
properly selected Cauterization is not a 
panacea to be promicuously applied to all 
patients with endocervicitis It is curative 
only in the milder infections before extensive 
fibrosis occurs In the deeper types it must 
be done very cautiously for if the incisions 
are sufficiently radical to strike at the real seat 
of the infection and the whole cervical 
mucosa is thereby de:>troy cd stenosis of the 
canal is almost inevitable and the patients 
last condition will be worse than her first 
In this connection Matthews suggestion is 
a good one that the indications for cauteriza 
tion may be widened if it is done unilaterallv 
that is if one hp of the cervix is cauterized and 
permitted to heal before the other is attacked 
It goes without saying that graduated dilata 
tion must be resorted to promptly if there is 
the slightest evidence of cervical stenosis 
after the cautery has been used 
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If the endocenicitis has originated m in the childbearing period ^^hen the lacen 
hicritions of marked degree some sort of tioiK are extensive and the infection hi 
surgerj is inevitable Trachelorrhaphv is the proved intractable to other method o' 
preferable procedure because it restores the treatment In women beyond the child 
normal inatomv of the parts and leaves the bearing period these considerations are nat 
uterus protected against bacterial invasion urally not so vital but even then I do not 
b> a cerviv of normal length and size How advocate its performance without a careful 
ever mci ure must first be taken to ehm consideration of other possible treatments 
inite the infection This is best achieved b> Curtis has recently reported brilliant rc 
a prcliminarv course of treatment includ suits mgonorrhccal infections raerel> b> keep 
in^, rest in bed postural exercises general mg the patient awav from her ori^'inal source 
hjgicnic measure local applications and of contamination his idea being that manv 
douclies and cauterization and puncture of times we mav regard as a recrudescence of a 
indiv idu il tv st \s indicated It is surprising chronic infection what is really a re infection 
to see how b\ the t means the izc of the ccr The method certamlj has possibilitie in 
MX and the inflammatory reaction can be endoccrvicitis of gonorrhoeal origin thou hit 
rc<luttd and h^w often a cemingh hopeless is useless with irresponsible and uncooperatiw 
Cl c 1 thu rendered quite lit for a simple patients whose number unfortunately i 
repair operation Fruhclorrhaphy often fails legion 
just be lu c thee pre operative measures suMMvia 

are omitted a point long ago emphasized bv i Lndoccrvicitis is an infectious dt ease 

Lmmttl but treciuently forgotten by the which docs not tend to cure spontancou h 
modern gvnccol i^i t and the sequela: of which may be extremeh 

When even alter such a cour e of treat senous Every case therefore demand 
ment faithfully carried out trachelorrhaphy prompt treatment 

Iocs not tem to promise results the gland 2 Any treatment to be successful must be 

bearing area of the cervix must be removed directed toward the underlyinj, patholo > 
by the ‘^chroedcr or the Sturmdorf technique rather than toward the manifestations of the 

mv per onil preference being for the latter disease and this patholo^x cannot be clear!/ 

I hesc operati m are preferable to ampula realized unless there is an accurate compre 
tion becau c thev pre ene the anatomv of hension of the histolo^v of the cervix and the 
tlic cervix ind nd the bodv only of that por lymphatic circulation of the pehis 
tion of the orgyn in which the infectious 5 Local treatment is very un ati factory 
process is located I he results arc extremely and dialhermv ionization alcoholic injcc 
good provided the operation is done before tions and similar measure give only par 
marked hvpertrophv and bbrosis have oc tially satisfactory results and are not free 
curred and the incision is earned high enough from danger I adium often give excellent 
to include the entire area aflecled results m selected cases but is too dan erou 


Ml of the procedure we have thus far to be employ ed routinely 
di cus ed permit sub equent pregnancies to 4 Prophylaxis e pecially soon after partu 
oc ur pricticallv without complications an ntion will avert a large proportion 01 ca cs 
important consideration in young women 5 According to the conditions 
1 he rc ults of amputation of the cervix arc cauterization trachelorrhaphy the atur 
however quite different Sterility 1 frequent dorf operation or complete amputation mu 
thereafter and if conception does occur be done although the latter procedure 0 
abortion is likewi c very frequent if the be avoided whenever po ible 
pregnancy goes to term the dy tocia mav be 6 Am surgery is be t preceded > P 
Very cvere Menstrual irregulanties and liminary course of treatment * ^ 
vague pehic di turbances are al o prone to being to reduce hy’pertropby 
follow amputation and for these reasons it is tory reaction m the structure ana 
vv ell to employ it only as a last resort in women the normal relation of the parts 
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SURGICAL DRAINAGE OF THE SEMINAL VESICLES AND PROSTATE^ 
Its Indicvtions TLCiiNiQur vnd Rlsulfs 
1\ JOHN H MORRISSI\ MD F \CS New \oR^ 

FmthJmBh BdyF dt Kw\lcIIpll 


W ITH the de\ clopment of 1 broidcr 
conception of possible focil infection 
ivithmthegenito urinarj tract apart 
from the called \cnereal conditions the 
problem of treating acute and clironic in 
fections of the prostate and seminal \esiclcs 
that do not respond to ordinary palliative 
methods again demands interest and atten 
tion As a substitute for surgical drainage 
the Belfield procedure direct application 
through the cjaculatorj duct and injections 
directly into the substance of the gland nith 
various drugs have all been practiced in an 
attempt to cope with a persistent infection 
Kolnick s careful studies of the changed histol 
og\ of the vas following these injections and 
a statistical sur\ e> of clinical results presented 
bv Kretschmer before the New \orkAcadcm> 
of Medicine would seem to demonstrate that 
va‘5otom> does not accomplish all that wc 
had hoped and is not 100 per cent effective 
Injections into the substance of the gland and 
vesicles is not entirclj without value and 
ofTers a field for further stud> Some > ears ago 
at Bdlevue Hospital Dr J J \ alcntinc 
carried out a series of injections with a scrum 
devised b> Dr Miguel Cano The results 
were striking but the method lacked scientific 
foundation and was dropped among other 
reasons for want of monc> to continue the 
essential pharmacological studies involved 
In the Journal of Urology in 1925 Dr 
Ihomas Stellwagcn reported a large senes 
of cases in which 150 injections of aqueous 
isotonic iodine solution vv ere made Tins solu 
tion liberates free iodine in the tissues to the 
amount of 3 per cent In a recent personal 
communication Dr Stellwagcn tcllsof i4more 
cases treated b> injection of the v esicles The 
results were umformlj good and i jear after 
discharge no bone pathologv was present and 
no new focus had appeared in the low er genito 
urinar> tract The essential nature of these in 
jections is a protein reaction and sensitization 


There can be no dispute as to whether the 
seminal vesicles and prostate will harbor an 
infection indefinitely The very practice of 
massage injection vasotomy irrigation etc 
all indicate an attempt to deal with this in 
fection The objection to vesiculotomy was 
that all pockets were not effectually removed 
and to vesiculectomy that it was invariably 
followed by sterility and in some casts im 
potence Several years ago Huet showed ex 
penmtntally that bacteria were present in the 
seminal \ csiclcs of healthy animals and he w as 
also able to find the specific organisms m the 
secretions of the vesicles in animals dying of 
acute sepsis 

It IS variously estimated that from 4 to 10 
per cent of all infections mamtam an active 
focus m and about the v esicles These are the 
cases tliat have troubled us and they bring us 
therefore to a consideration of the merits of 
operative procedure 

Discussion IS also pertinent at this time 
because of the importance attached to latent 
prostatic infection m a variety of conditions 
Von Lackum of the Mayo Clinic in a study 
of the focal scope of prostatic infections has 
demonstrated the relationship between these 
infections and a variety of disorders including 
in their relative frequency such remote dis 
turbances as arthritis spondylitis calcaneal 
spurs peripheral neuritis sciatica and fifth 
nerve disturbances my algic and neuromuscu 
lar pains eye infections — chiefly iridocyclitis 
and neuroretimtis secondary anxmias vaso 
motor skin conditions such as urticaria and 
angioneurotic cedema erythema multiforms 
dermatitis fever of the so called undetcr 
minate temperature backaches abdominal 
pains chiefly of the lower abdomen functional 
gastric complaints and peptic lesions of the 
stomach and duodenum We must therefore 
accept this problem by which the relationship 
of focal prostatic infection and urinary tract 
disease is linked up more closely with general 

1 Soc ty J ry 9 7 
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s) stcmic disturbance and be prepared if jusli 
hed to institute radical measures m the same 
degree as would be u^ed in the handling of 
tonsillar antrum and sinus and dental infec 
tions for bacteriologicall) focal infection of 
prostatic origin is essentiall\ the same as 
that from teeth and tonsils 
Heretofore the failure to locate gonococci 
wifhin the vesicle or prostate of patients 
operated upon was deemed of some signifi 
cance We know now that in patients who 
give no historv of a previous urethritis an 
infected jirostate will show the same strain of 
streptococci as is found in periapical lesions 
tonsils and sinuses Inoculations in this 
group of cases have shown prostatic localiza 
tion and selcctivitj in 70 per cent of the male 
rabbits injected whereas the control injections 
in female rabbit showed less than 10 per cent 
localization in the cerv ix 
Therefore wath this conception of the 
problems of a focal prostatitis embracing this 
tvpt oJ infeclnn not onl) in a pnmar> form 
but ‘secmdaril> as the result of a gonorrhoeal 
infection consideration should be given to a 
ration il method of drainage in cases m which 
It mav 0 be deemed advisable 
Interlercncc with drainage mav be epito 
mized as the basis of s>mptomatolog> in all 
secreting vi ctra but the seminal vesicles for 
some rc i on hav e been considered as insulated 
against the necessity of surgical drainage 
Intcrc t in eminal vesicle and prostate oper 
ations to remove foci of infection has shown 
onlv sporadic activitv ‘^ome 30 vears ago 
Lugene I uller of New 'iork performed a 
number of drainage operation and although 
he reported favorable rc ults his conclusions 
were more enthusiastic than accurate and he 
must be credited olelv with draw mg attention 
to thi impirtmt held We know that he 
could not have entirely drained the veicles 
w ith the operativ e proce lure follow ed Later 
about iQio or IQ14 Squier was most active 
and 5 V ear later Cunningham of Boston 
but this enthu la m has subsided with the 
demand of an increa mg priv ate practice and 
withdrawal from active clinical work It is 
true that emiml vesical infections particular 
h in their joint manife tations have a certain 
economic sigmlicance Oonorrhceal rheuma 


tism m particular seems limited to the type of 
patient frequenting the municipal hospital 
and m an av erage or high grade practice one 
rarely meets incapacitating joint infection 
Then too operations for drainage of the pros 
tate and <5eminal vesicles suffer a disfavor m 
common with methods for perineal prosta 
tectomy because of the anatomical clifficultie 
involved and it is perhaps unfair to expect 
recognition of the value of this method of 
dramige from those of us who see m perinenl 
prostitectomv nothing but a technical oper 
ation which offer no advantage over supra 
pubic methods of remov al In other word it 
IS difficult for one who has not observed the 
increased ease o! convalescence after perineal 
prostatectomy to comprehend how throu h 
a perineal wound complete dependent dram 
age IS secured and an unusual facility provided 
lor irrigation and the other details of surgical 
after treatment 

In the past 5 vears at Bellevue Hospital 
there has been an average of bS patients ad 
mitted yearly suffering from gonorrhiral 
rheumatism The average hospital stay of 
these cases vv as 38 dav s In the City Hospital 
there has been an average of 3 ca«es v early 
with an average residence of 42 days Com 
paring these with the residence of about 140 
cases operated on we find that the term of 
hospitalization is reduced to an avera c of 3 
weeks and m 3^ per cent of the case to 2 
weeks In addition routine treatment 1 
facilitated and improved re ults are obtained 
m the form of relief from symptoms m much 
shorter time than with the usual form of 
therapy bv means of casts vaccine and 
prostatic massage 

The question therefore in rheumatic cases 
IS whether operation for drainage of the pro 
tale and vesicles is effective in diminishin 
the hospitalization of these case without un 
duly increasing the risk and making it greater 
than that found m ome other form of treat 
ment . 

Exclusive of the tuberculous tvpe cases tor 
operative measure mav be divided into 3 
groups hrst acute suppurative procc es i« 
volvmg the prostate and vc icle and d-'si 
nated commonly as prostatic absce s secoal 
a group with acute or chrome joint chanj,'*s 
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1 SI o\ ing the di\ ion of tl e cent al tendon just 
If e the bulb has been ret acted micno 1 > lie 
tractor in place testicles held bj tauze po e and line of 
cision 

and third 1 group comprising the \ariet> of 
svstcmic disturbances quoted aboNe m which 
\ definite prostatic infection has been demon 
strated In the first group there is us>uall> no 
difhcult> in demonstrating an immedi ite re 
litionship between the original gonorrhoeal 
infection and the onset of s>mptoms In the 
other groups one must arrive at the prostatic 
infection b) eaclusion inasmuch as teeth and 
tonsils are far more hkel> foci and should first 
be eliminated In this respect the association 
ot a double infection is of important c and 
often the removal of one focus lifts the strain 
from the rccuptrativ e pow ers of the indn idual 
so that he overcomes the second Arthritic 
cases treated at BellevucHospital beforebeing 
placed in a cast art given a careful examina 
tion for dental and tonsillar infections ^\hpn 
such foci of infection are removed the pro 
static infection often subsides to such a degree 
that the joint symptoms disappear 
The connection between perirectal and 
ischiorect il abscess and chronic infection in 
the seminal vesicles is a verj important one 
andverj frcquentl> overlooked Severaljears 
ago Herman published a resume of several 
cases of pelvic suppuration m males and at 
that time stated that the seminal vesicles 
were undoubted!) the starting point of the 



n 2 Show nt, the p estate co\ e ed b> the f bers of the 
urethralis muscle and the method of remo these fber 
from the surface of ll e pro tatc the bulb 1 retracted 
ntcriorU and the edge of the \e ator am can be 5 en to 
either side In the insert the prostate is shov%n after these 
fil ers I a I cen removed and the organ has b en partial]^ 
denude! It vvill be een that the cha acteristic white 
fascia I as come to v lew 

infection Ischiorectal absccbs is rare in the 
female unless secondary to a rectal lesion and 
the tv pc of case seen m the general hospital 
ward IS seldom met with in private practice 
The course of these cases is a short one The 
patient enters the hospital with a swelling 
over the ischiorectal space which is incised 
ind the patient is discharged Ihe historj is 
brief and the stud> of the cases minimal 
Ischiorectal abscess is treated most lightl) 
in the textbooks on diseases of the rectum 
m fact in considering the etiolog) each 
author seems to have borrowed it from a 
fellow author because almost to the word 
reference is made to fishbones fragments of 
paper and unusual traumatism such as pro 
longed walking or horseback nding as exciting 
causes In a stud> of the termination of 100 
of these abscesses Sejond reports that 35 per 
cent of his sene perforated the urethra an 
indication that the infection burrow ed forw ard 
and penetrated the dense capsule of Denon 
villicrs These infections start m the tip of 
the seminal vesicles or m some penvesicular 
area and instead of going forward burrow 
posteriori) Added infection w ith bacillus coh 
occurs anditma) travel through the superior 
pelvorcctal space pushing the peritoneum be 
fore It and making an opening into the right 
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iliac fossa or it maj push betueen the pen 
toneum and the rectum into the tnangular 
space back of the bowel and from the tri 
angular space into the ischiorectal fossa and 
there manifest itself as an ischiorectal ab cess 
‘^cute prostatic absce s represents the other 
sequel of this focal condition In such cases 
the process remains forward and we lind the 
\esical and urethral sjmptoms and the con 
dition which indicates recto urethral fistula 
Such a fistula has no connection wath opera 
tion or trauma This group represents those 
cases in which the process has extended in 
both directions In m) opinion the process is 
analogous to a pehic peritonitis m the female 
or to some inflammation secondarj to tubal 
infection and whereas posterior colpotomv is 
used fox diainage perineal drainage i equallv 
efiectn e m the male In these case drainage 
should be established through a cur\cd pen 
neal incision and the pern esiculararea drained 
at the same time 


With reference to the selection of cases for 
operation I ha\e limited this communication 
to the acute suppurative tj-pe and the rheu 
matic cases The most favorable t>peof case 
for operation is that which dev elops an acutel) 
inflamed prostate and distended painful vesi 
cle without unusual cause clunOo the cour e 
of treatment of an ordinarj gonorrhcca The 
development of these local chan e to ether 
with systemic manifestations such as acute 
pain m the joints or high temperature pain 
and general sepsi is an indication for im 
mediate drainage after a y hour preliminan 
treatment Pectal irrigations should be tned 
for 3 dajs and then continued if the condition 
improve In general however operation! 
recommended m the acute case provided 
other method have been tried and are un 
availing It is wise to wait until the urethral 
dischai^e reappears as its ce sation maj ac 
count for the joint manife tations Howeyr 
if ID the presence of profuse or moderate di 
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charge the prostate remains si\olIen and ten 
der and the joint s>mptoms arc severe dram 
age should be instituted 
In the past 6 >ears v\e have operated on 
64 cases of acute prostatitis and seminal 
vesiculitis In addition 14 cases of chronic 
seminal vesical infections have been treated 
by epidid>mectomy Twelve cases of ev 
tensive penpclvic prostatic suppuration have 
come to my attention and have been oper 
ated upon Ihese last cases had developed 
perirectal and superior pelvorectal abscesses 
It has been diflicult to obtain follow up in 
formation from the patients with joint affec 
tions as most of them were municipal hos 
pital and state hospital cases The immediate 
etTects of operation in the other cases* have 
been (i) disappearance of pain and swell 
mg (2) subsidence of fever and (3) decrease 
in size of prostate and penvesicular swelling 
and tenderness 

To date we have had no recurrence of pros 
tate symptoms and no urethral symptoms 
Unfavorable results were not noted except 
that m 6 cases the patients developed severe 
chills and became very toxic The latter 
afterwards had brisk easily checked hxmor 
rhage from the wound In none of the cases 
did a tistula develop 

In comparison with the cases of prostatic 
abscesses which ruptured into the urethra 
and developed prostatic diverticula with their 
annoying symptoms this form of treatment 
in my opinion is to be preferred Following 
operation m the rheumatic cases striking re 
suits have been noted In about 80 per cent 
of the cases there is always a disappearance 
of pain joint swelling disappears and function 
returns 1 he relief from pain is sometimes un 
believably spectacular Occasionally if dram 
age diminishes or is interfered with the symp 
toms may again appear but this condition 
can be relieved by adequate dressing and 
probing of the wound In cases in which 
\ ray examination has shown actual cartilag 
inous destruction and bony hyperplasia a 
return to normal cannot be expected The 
acute process within the joint subsides and 
there is a gradual return to function If the 
svmptoms do not subside some area of infec 
tion probably was not adequately drained 



1 1 4 Trostatc exposed and bulb retracted anteriorly 
The fascial planes co\ en g the v es cles ha\ e been remov ed 
and the vesicle is bein" separated by gau e d ssectioa from 
the as and ampulla 

Attention should be called to the existence 
of seminal vesical infection m cases of enlarged 
prostate The persistence of this infection 
after prostatectomy may account for the cle 
layed convalescence m these cases In this 
connection at the International Urological 
Congress in Rome in 1924 Sir J Thomson 
Walker described a method of transvesical 
vesiculotomy and vesiculectomy He called 
attention particularly to seminal vesiculitis m 
senile enlargement of the prostate due to 
septic catheterization and stated that per 
sistencc or urinary infection after prostatec 
tomy was due in many cases to a vc ical m 
fection During convalescence from the pros 
tatectomy or after the bladder wound has 
healed in such a case there is a rise of temper 
ature with perineal and rectal pain If normal 
urination has been reestablished there is often 
some difficulty and there may be retention of 
urine Palpation through the rectum shows 
that the seminal vesicles are enlarged and 
tender A sudden discharge of pus in the 
urine is followed by a drop in the temperature 
and disappearance of the symptoms Re 
currence of the attack may require perineal 
drainage Sir J homson Walker believes that 
vesiculectomy is indicated at the time of 
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opcntion II the inltction i known to l>e 
prc^cnt uul tint the \c uU hould be rt 
mo%t(l bimultanciu l\ with the pri tate It 
the condition of the patient i un ati het^n 
howL\cr the \e icle hoiiIJ be Iiid open ind 
tIIow tJ to into the bhddtr Incic of 
chronic infection c intributiiv l<> other \mp 
toinatuIogN nth is joint ilticti n md rc 
ferred or di tint piiii opcritn>n hould be 
the last resort in trcitmcnt md ound ju 1^, 
ment bhoiild be e\erei ed in the seleetion of 
else 

In extensne stiidie ot inlee(i?n in the peni 
tils> tern If lum^irten w i able to show that 
tubereiilo i pread in the dircition of bccrc 
tion From the origin il mteetion the proee s 
IS borne b% the blood stream from the epidi 
eh nil to the tminil ae icle and the pro 
tate Thi is in imj ortant point in e\pl uniOo 
the ctiolo^a ol per i tent \e ical inleetion in 
which the condition aceompanie or follow an 
earlier cpiduh mill J he infection apparenth 


remain e\i tent in the epi Inh mi and cither 
alont, the iimphatie or dire il\ thrnu h the 
bloxl tream a cier^ree of inte tion i deliicrci 
int ) the le lele which in turn prodii e the 
mam \mpt7matolog\ 

In such e t L rem lal ol the origin iI firii 
mu be \ r\ benehcnl uul i (juitc liktlv ti 
cure both the \t ml in] pr titu infcctnn 
I hue I eat o operittd up n m wlmh the 
epidid\mi Ind been in\»I\ I ri malh and 
hoa 1 1 lij,ht thickenin in i ii i iular I rma 
tun 1 illowMV in epi il l\ nietl m\ there wa 
a complete di ip()i irintt in tnr\ cat if the 
pro tatie ind \e nil inie li n md a di 
ippeiranet of all the s\ temie mmilestatnn 
due to the infecli n In the e ei e the a 
kftrtn wa u ualh bl >ck 1 oil and In 
cpubdiini it elt bowed i mirkei iej,rtt o 
nodular thickeniim with libri i In c\trai 
ca c ome ib tt e I area m th pttimin 
were a) o rtnuit I \ ca e illu tratin th) 
t\pcl I tollow 
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D J N 31 \cars of age referred bj Dr J M 
Bolster of I roMdcnct Rhode Island C eneral health 
had al\\a\s been good except for two attacks of 
gonorrhoea 7 and 4 \ears ago The original attack 
was complicated with right epididxmitis which sub 
sided without opention Convalescence at this 
time occupied 14 da>s Epididvmitis slowlj sub 
sided The second attack occurred 4 j cars ago with 
a return of the cpididvmitis and marked prostatic 
and seminal vesicle sjmptoms Iht epididv mitis 
was treated b> support and hot applications no 
treatment was given the prostate or vesicles Dis 
charge continued for about 6 months following 
disappearance of epididj mitis and has not re ponded 
to the usual methods of treitment Reconth the 
patient has been unable to gam weight and is about 
20 pounds below normal He suffers from moderate 
depression and lack of strength and complains of 
pain in the back slight dilTicultv on urination and a 
moderate degree of functional impotence 

LvaiHiHahon showed blood pressure sv stolic 00 
and diastolic /O urine specific gravitv 1012 
slightest possible trace of albumin no sugar or casts 
numerous pus cells and epithelial Itbris no red 
blood cells Rectal examination I rostatc is boggv 
and swollen Both seminal vesicles are enlarged 
particularK the right one which is nodular and 
surrounded with considerable penvesicular thicken 
mg Smear of secretion expressed from prostate 
shows numerous pus cells \ esiculcctom> was done 
at St Joseph 8 Hospital Providence The vcsicula 
was dissected awa\ from the testicles The tissue 
was hard and cicatrized Most of the normal tissue 
had been replaced b> organized exudate \n un 
eventful recovery followed The patient immediate 
l> noted an improvement and after 6 months his 
condition was much improved He had gained ii 
pounds m weight and showed a marked increase in 
strength and ambition Seminal powers were normal 
the pro tate was firm and the vesicles were non 
palpable The patient was seen years after oper 
ation and had had no return ol symptoms ffis 
general condition was excellent 

As regards recurrence of symptoms after 
operation it has been observed with respect 
to all the complications in ncisserian infections 
that the identical complications are likely to 
ensue In other words if joint symptoms are 
met with in an initial attack joint tenderness 
IS noted in each recurrence So too with an 
epididymitis which if present with the orig 
inal infection may be expected to give symp 
toms with each recurrence 

As to the pathology it would seem that the 
essential factor m these conditions is the ex 
tension of infection along the ejaculatory ducts 
and into the penvesicular and periprostatic 
tissue Resolution undoubtedly occurs in 



Pg 6 Showin multiple incisions in the prostate 
vesicles ampulla and \ as 


over 96 per cent of the cases of penvesiculitis 
and periprostatitis as is evidenced b\ the in 
frequency with which many of these cases 
come to operation Adhesions in the inflam 
matory area compre s and contract the \esi 
cles and this in itself while accounting for a 
great proportion of the cases showing symp 
toms of vesiculitis undoubtedly prevent the 
extension of subsequent infections In a mod 
crate number of cases however local resist 
ance does not develop a low grade of inflam 
matory process sets up and slowly produces 
an exudate I he periprostatic and periv esicu 
lar fascia becomes invaded with a thick ex 
udate which as it is resolved causes the 
fascia to become rather leathery If the 
process extends forward the trigone itself 
may become involved and as resolution be 
comes complete the trigone contains a con 
siderablc amount of connectiv e and scar tissue 
which interferes with its function A cysto 
scopic examination in these cases is usually 
negative except for a slight congestion of the 
bladder mucosa In other cases the infiUra 
tion mav be sufiiciently extensive to involve 
the urethral orifice Mathe has so reported a 
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case and numerous instances are "seen in 
tuberculosis 

The lesion caused b> an inflammation ma> 
m \er> light grades be confined in some cases 
to the epithelial lining of the sac In more 
se\crc ones it maj cause a tell infiltration 
into the walls of the sae ocea loning in recent 
cases a tumefaction of the walls and m lon^ 
standing ones a sclerous condition In the 
more extreme case the inflammafor> changes 
in\ ade the loose connects e ti sue round about 
the eminal \ e icles In se% ere cases this 
perixesical inxasion ma\ be sufficient to hll 
up the entire postprostatic recto%e ical space 
Under such conditions the mflammatorx ex 
udate gencriUv intiltrates forward into the 
fibrous cipsule of the prostate encasing that 
organ in a hard laj er of incrustation In this 
t\pe It is impossible b) rectal examination to 


distinguish the prostate or the seminal \e 
cles as all these organs lie so embedded m the 
inflammator> effusion that nothing but a 
large mass can be felt Commonlj instances 
of this description are wronglj con idered to 
represent great inflammator> enlargement of 
theprostate whereas mrealit) asadi section 
will show the prostate itself is not on)} not 
enlarged but ns a rule somewhat diraini h d 
in size on account of the outside pressure In 
chronic inflammation if there is no pen 
\e icular involvement the seminal ve ide i 
apt to be distended and its walls somewhat 
thinned and hardened bv sclerous fibrou 
changes Under such conditions there i a 
mucopurulent intrav esicular secretion which 
ma> be abundant In some of these case 
granulations spring up ov er parts of the cavitv 
of the sac octasionallv giving rise to htmor 
rhages which may be extensive enough to fill 
the sac with blood clot 

\ recent chronic perivesjculitis comprise i 
round cell and serous inhltration with here 
and there in se\ ere cases little pus foci which 
may under aggravated conditions coale ce 
forming abscess cavities which may act a 
has been described under acute condition 
As these surrounding inflammation become of 
long standing hbrous tissue takes the place of 
the round cell and the serous exudate are 
re absorbed In many instances of chronic 
seminal vesicuhtis re olution has taken place 
in connection with the lining membrare of 
the sac the only lesion remaining being the 
pcnvesicuhtis 

In operations on the seminal ve iclc it i 
important that the operative approach be 
mide in such n way that the diseased or an 
are well exposed before any trauma re ult 
In view of the close anatomical and functional 
relations between seminal veicle and pro 
tate It Is desirable to expo c both organs and 
make them acce sible for direct examination 
The inaccessible location of the seminal ve i 
cits between the oft partsof the mallpeUi 
and the anatomical and technical diPicaltie 
of penneal operations make surgeons avoid 
the e operations 

Sev eral operations arc de enbed hr t 
operations from above (a) suprapubic (b' 
inguinal and (e) transveicle second oper 
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Fi 8 ‘'ection o( proslate remoN ed at time of operation 
sho u detimteadenomatouschan eapparentl> scconcJar> 
to chronic infection 


ationsfrombelow fa) perineal and (b) ischio 
rectal 

In operations from above the peritoneum 
must be pushed back from the bladder and 
the seminal v esiclc must be found posterior 
to the bladder In the operations from below 
the rectum must be separated from the blad 
der and the seminal vesicles located in the 
space between the'se two structures The 
operation from abo\ e i> dangerous on account 
of the fact that it is difficult to avoid trauma 
to the peritoneum It is eas> to separate the 
peritoneum from the bladder if the midlinc 
position IS maintained but quite frequentlj 
the separation of the ducts cau-^es difficult} 
and accidental rupture into the peritoneal 
cavit} IS furl) often reported Another draw 
back to this operation is the unsatisfactorj 
exposure which makes it difficult to recognize 
changes in the vesicles in the depth of the 
wound Drainage IS also unsatisfactorj The 
perineal operation IS technicall) verj difficult 
and there is danger of trauma to the rectum 
The surgical wound heals w ell and the mortal 
It} IS less than with the operation from above 
A review of the e operations for tuberculosis 
shows a mortaUtv of ^ per cent with the 
method from above and 9 per cent with the 
method from below 



1 1 " g Extreme dilatation of vesicles ith extensive 
fibro'i of ampulla and both v asa Reduced one fifth 

The inguinal operation should be discarded 
entirelv as impracticable The. transv esical 
operation is also undesirable unless it be com 
bined with a prostatectom} and the need 
exists for draining the vesicles at the same 
time 

1 he operativ e approach through the ischio 
rectal fossa is used b} several operators and 
is satisfactor} Tor the removal of tubercu 
lous vesicles this route is particular!} rcc 
ommended I described this in detail several 
}ears ago m Surgery Gwecolog\ a\d 
Obstetrics together with drawings showing 
the method used The patient is laid on his 
abdomen and a longitudinal incision about 
10 centimeters long is made parallel to the 
middle line on the side of cocc}x and anus 
This corresponds to the extent of the ischio 
rectal fossa 1 he fat of the ischio rectal fossa 
IS removed and the levator am muscle ex 
posed This li divided with an incision at 
least to 6 centimeters long Ihen the fascia 
which forms the sheath around the rectum 
and bladder is cut in a line corresponding to 
the longitudinal axis of the intestine at the 
border line between rectum on one side and 
the bladder or prostate on the other side 
This point IS marked b} the veins of the 
vesicoprostatic plexus and the incision is 
made on the dorsal side of these vessels Two 
fingers are introduced into the slit of the 
fascia and the rectum is lifted from the blad 
der When this is pushed aside one seminal 
vesicle IS brought into the wound and ma} be 
handled adequatel} 

The technique for perineal drainage of the 
vesicles was originall} described by me some 



SUrCEP\ G’VNrCOTOG'i \\D OBSTFTPICS 


3 so 

5 a^o an(i is m Ma>s a moi\ihc*i 
tion of procedure formcrlv u ed b\ others 
It lb mo t important to use the position 
"idMicd b\ Dr ^oung and called h\ him 
the txagger ited lithotomj position V 
H listed board is most atisJactorv for main 
t lining the patient in this posture If this 
IS not a\ ulabic houc\er the patient should 
be brought well forward on the table shoulder 
clamps should be tixcd in place and the 
sicnim clc\ated on a pad at least 5 inchc 
thick The buttocks are then pulled out o\cr 
the cd^e of the table — this is most important 
in that It permits the cart\ mg out of posterior 
retnction Ihe sound is inserted into the 
urethra and held in position b> the assistant 
1 he incision run from a point superficial to 
the isehial tuberositic and is earned in a 
cuned line the center of which should cor 
respond to the point at which the urethra 
kaies the bulb to enter the. pro tatc The 
incision lb earned full> ’i inch deep in the 
center The lateral fos e are then dis cctcd 
free ba blunt di ection \t this point care 
ful search should be made for the character 
i tic fibers of the central tendon This I con 
bider one of the most important feature of all 
perineal surgerj Properand accuratedui ion 
of this tendinous structure release ill the 
pcnntal muscle pre\ ents blecdin'* and great 
1> faeilitate the procedure \s the tendon i 
chvuled the bulb retracts anteriorlj the 
transser c perineal muscle is released and 
the apex of the prostate comes into mcw 
T he ound ma\ then be remo\ed and a 
\esical tractor introduced I here are escril 
tipcs of these aiailable Ihe pro fate 1 
cleaated into the wound and dt cction of 
the libers of the recto urcthralis muscle begun 
I his muscle he between the rectum and pros 
tatc and hugs the capsule ol the latter If 
di section is begun at the apex do c to the 
urethra and completeK carried out until the 
cap ule of the prostate is idcntili d the 
danger of injur\ to the rectum will be aeoidcd 
It i possible to introduce a finj,er into the 
rectum as a guide but as it endangers asep is 
It Is not to be ad\i ed B\ blunt di ection 
alternating with the dn i ion of the fibers with 
the calpel the major portion of the mu cle 
1 rcmo% ed and can be retracted This bring 


the bod} of the prostate into \iew and with 
the blade of the retractor or a spon c the 
entire surface of the prostate can be expo cil 
The fiber of the hxator am mu cle come 
into Mew at thi time and some of the c ecm 
to blend with the fibers of the recto urethral s 
In general howexer the direction of thi 
muscle IS anterior and posterior It can be 
hfteel from the surface of the prostate with 
the index linger and at the same time the 
finger can be swept around until ti ue to 
either side of the gland arc free \t thi 
point care should be taken to reco nizc the 
CXI tence of sc% cral fa cial plane constitutin 
the capsule of Dcnonvilliers ^\lth delicate 
dissection this capsule can be disided ami 
one plane made out extending posterior to the 
anterior wall of the rctroxe ical space \fter 
diMsion of thi first la\tr a second la\cr 
should be identKied and stripped back to the 
same point Two Angers should then be m 
serted into the space and the xesidc are felt 
stretched out to either side on the base of the 
bladdir Occasional!} a thm la} or surround 
them in this position and can be broken 
through with the tip of the iinj,er I nuclca 
tion IS thus begun The organ will stand a 
severe amount of traumatism and tht> arc 
seldom ruptured m the proce s of enucleation 
A gauze sponge on a holder is of assistance in 
the enucleation process and m drawin the 
entire group of retroprostatic ti sue forward 
whore the bladder separation of the \e icle 
can be completed under guidance of the cj e 
There is seldom an\ dan^jCr of injurmo the 
\e ick themsehe Infiammator} chan t 
usuall} take place in the neighborhood of the 
ampulla and betw ecu the \ as and the % c icle 
in this area In the completion of the di ec 
tion the \as is easiU ruptured and if thi 
occurs it should be lied off ^ e iculotoms or 
\e icuicctom} ma> then be done according to 
the special demand of the operation \ e ic 
ulectomv seems quite elective provided all 
cavitie arc thorou^hl} de tro}ed If there 
1 much mflammator} change around thi 
ampulla and vas as is u ual!} noted a small 
inci ion should be mule here and m addiUoa 
the pro tale ma} be libcrallv mci ed 
lime the pro tate will be reduced to half the 
size follow mg this incision 
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T%\o gauze ^\lcks are then inserted into the 
retrovesical space the vesicles, replaced and 
tuo bits of rubber tubing inserted together 
\Mth the drains It is seldom necessar> to tie 
a single ves,sel Tins is> particularly so if 
accurate dissection of the central tendon has* 
been made The tractor is removed the free 
edge-* of the levator am muscle are brought 
together with a double suture of chromic cat 
gut and the skin wound is closed with in 
terrupted sutures This technique differs 
mainl> in the retraction of the levator am 
muscle In other procedures, this muscle is cut 
and although more room is thus secured not 
so good an operative result is obtained No 
serious complications ma> be looked for Re 
tention is relieved easil> by catheterization 
and bleeding — which 'seldom occurs-ma> be 
controlled b> packing 1 he gauze is removed 
on the second da> and the rubber tubes held 
in place Ihcse should be kept in position for 
5 or 6 da>s and the cavit> irrigated twice 
dailj during this time Patients are allowed 
up on the eighth or ninth day and the sutures 
removed as soon as possible I he edge of the 
wound usuallv heal firml} by the third or 
fourth da> and the center of the incision is 
kept open for drainage purposes 
In m> opinion it would seem that we are 
eventuall) coming to the point of view that 
suppurating complications of venereal infcc 
tions will be considered from the surgical 
standpoint This has already taken place as 
regards cpidid) mitis and it is recognized that 
the possibiht) of sterilit) is much less Iikelj 
if an epididymis is drained provided it does 
not quiet down after a reasonable time So 
too with attacks of acute prostatitis prostatic 
abscess and seminal vesiculitis Unfortunate 
l> the marl ed diversitv ot opinion os regards 
perineal prostatectomy influences perineal op 
erations and perineal procedures I hen too 
the incidence of impotence and other func 
tional disturbances following an operation arc 
always attributed to the operative procedure 
Itself It does not seem to me that the ma 
dcnce is greater in cases so operated upon than 
m cases not operated upon and a chronic in 
flammatory sclerotic change develops 
Operations on the third type of prostate 
described generally give unsatisfactory re 


suits These cases are of the same type that 
was formerly operated upon for persistent 
discharge and the results hav e been identical 
With this conception therefore when definite 
signs exist as to the presence of suppuration 
about the deep structures of the perineum and 
when a dehnite operative procedure obtains 
for the relief of this condition with no danger 
of mortahtv it would seem that the indica 
lions are clear cut as to the method of dealing 
with It adequately Proper drainage should 
be provided and this can be obtained most 
satisfactorily through perineal incision 

CONCLUSIONS 

T \cute suppuration in und about the 
seminal \c icles and prostate which does not 
quickly respond to palhativ e measures should 
be given perineal drainage 

-» M iny cases of ischiorectal perirectal 
and superior peKorcctal abscesses and urinary 
extravasation have their origin in a pen 
vesicular cellulitis and in the common treat 
ment of the condition the original focus is 
usually entirely disregarded In this re'spect 
they arc analogous to penpelv ic infiltration 
secondary to chronic tubal suppuration in the 
female and are equally a source of chronic 
infection 

3 Prostatectomy and vesiculotomv are 
most elfective in the treatment of acute and 
chronic joint conditions and should be prac 
ticcd more freelv Operation usually gives 
immediate relief from pain prevents gross 
joint changes and induces hastened resolution 
of the inflammatory areas Drainage should 
be maintained for at least 10 days and is of 
utmost importance in the after treatment 

4 Operation does not guard against re 
currcnccs m the rheumatic cases and sterility 
and functional disturbances are to be reckoned 
with Stenhtv is probably co incident with 
the operation and not caused b\ it 

5 The periprostatic infection with infiltra 
tion of the ejaculatory ducts is largely con 
tnbutorv to the vesicular infection and free 
adequate drainage must be prov ided by liberal 
prostatic incisions 

6 In cases with remote or recent venereal 
etiology operation may be performed without 
undue risk and the mortality is nil 



35 


SURGER\ GWECOLOG\ AND OBSTETRICS 


CHVNGES IN THE CHLORIDE MET/VBOLISM IN ABDOMINAL 
LESIONS* 

Bv RLFD rOCKWOOD MD a d R S ANDERSOV MD Bu-tiuore 

TmthUplm fMJ ISgyU ty fWiryl d IM m 


T HF work of Brown Eusterman Hart 
min and Rountree Haden and Orr 
Dixon Mc\ icir and others has em 
phns-ized the importance of changes in the 
chloride metabolism in obstructions in the 
gastro intestinal tract and in similar allied 
conditions It is not generally recognized 
howe\er how frequentl> such conditions ma) 
occur \nd how proper treatment particularly 
b\ the administration of large doses of sodium 
chlonde ma\ often prove to be a lift, saving 
measure lor this reason therefore we arc 
reporting a senes of cases all of which were 
observed in a relatively small hospital in less 
than a vtar s time 

I very surgeon is familiar with the patient 
walh an abdominal lesion who comes into the 
hospital in an extremely toxic condition and 
who is recognized immediately as a bad surgi 
cal nsk An analysis of the symptoms pre 
ented by these patients shows that they fall 
into two general groups first those due to the 
pathological lesion present and second those 
due to the associated toximia The death of 
the patient may be due to either the toxemia 
to the original lesion or to both This point 
of diffcrtniniion is an important one formib 
proper medical treatment the symptoms due 
to the toxxima may frequentK be relieved 
thus prev enting the death of the patient from 
this cause or at all events may make him a 
much better nsk for operative procedures 
w hich wall reliev e the underly ing pathological 
condition 

The sy mploms of the toxcerma for purposes 
of chscusbion may be grouped as follows 

DEliaDr VTIOV AND ITS CONSEQUENCES 

Dehydration seems to be pnmarily due to 
the decreased fluid intake and to the increased 
vomiting frequently seen in such patients 
In addition to the dry inelastic skin parched 
tongue and other general mamfestations of 
dthvdration we al o are apt to find a high 
hamoglobm due to concentration of the blood 

Rclbef ih Im gfhMdl 


and an oliguna In the later ta^es albumin 
casts and red blood corpuscles may also be 
found in the unne 

VOMITING 

\ omitmg IS seen in many such patients and 
adds to the sev enty of the toxTirua due to the 
tremendous losses of water and chlonde which 
may occur in the vomitus A gastnc dilata 
tion IS frequent and large quantitie of fluid 
may be found in the stomach on aspiration 
even though actual vomiting is slight or ab 
sent Vomiting however is not essential for 
the production of thi syndrome since low 
chlonde ligures in the blood have been ob 
served both expenmcntally and clinically m 
the absence of v omiting I unctional vomitin 
may even be severe enough to produce the 
sy ndrome in the absence of any organic le ion 

CirCULATORN SYMPTOMS 
The patients are commonly seen in a shock 
like state with a weak thready pulse and low 
blood pressure The asthenia i often pro 
found The patients may become drowsy or 
scmicomatose or even delirious symptom 
which are most probably due to circulatory 
disturbances in the bram Such a condition 
IS sometimes difficult to distinguish from ordi 
nary surgical shock and the presence of the 
changes in the blood to be described later 
often i a very helpful pomtin the differentia 
tion In some cases a peculiar scarlet flu h 
may be seen over the face apparently due to 
local vasodilatation 

NEUROMUSCULAR IRRITAIIILITV AND 
TETAW 

W hen the carbon dioxide combining pow er 
in the blood reaches the vicinity of loo vol 
umes per cent general fine mu cular twitch 
mgs and vanous tetamc manifestation ^cn 
actual convailsions may be ob erved Tm 
level of carbon dioxide at which tetany dc 
\elops IS only approximate rather than ab o 
llhrag ir l fVlinl I Ap M 7 
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lute The mcchamsm b\ which such an 
alkalo IS produces tetanj is still unknown \s 
far a we know all cases which were formerly 
called gastric tetany fall into this group 


CHEJIICaL CirWGES IN THE BLOOD IND 
URINE 

Three changes ma> occur in the blood (i) 
a fall in the chloride content* (2) an cm the 
c irbon dioxide combining power thus produc 
ing an alkalosis and (3) a nse in the non 
protein mtrogen of the blood Of these the 
fall in chloride content appears to be pnmiry 
and ma\ or mav not be assoaated with the 
other chance described 

It his not jet been accurateK determined 
just what be omes ol tlus chloride which dts 
ijijieirs from the blood The \omilus will 
account tor ome of it but as we have men 
tioncfl above some patients do not vomit 
1 he chloride content of the urine is low so 
tint It IS not cxpliined on the basi of an 
increased excretion 

In a general waj the n e ui the carbon di 
ONide combining power parallels the fall in 
chloride but c ireful simbes of the inorgimc 
content of the blood in terms of milUquiva 
leiits hive shown that the relation is not a 
con lant one md that other factors must be 
operative 

Occa lonalh acetone bodies mav be found 
in the urine at the same time that the carbon 
dioxide combining power is lugh This mav 
give the phjsician who is relying upon un 
nalvsis the false impression that the patient 
is sufitnng from aadosis If this leads to the 
administration of sodium bicarbonate the 
condition of the patient will be made worse 
1 he rca on for the presence of the acetone 
bodies is that there is insufficient glucose being 
oxidized bv the bodj to permit the complete 
combu tion of the fattj aad formed from the 
food and bodj fat and thi condition is re 
hevtd bj the adrmmstration of glucose 

The rise in non protein nitrogen is due to 
two causes hr t an increase in the de true 



tion of tissue protein which is al 0 shown b\ 
an increase in the non protein nitrogen in the 
unne and later in the disease an actual touv 
renal lesion wliich can also be demonstrated 
by a fall in the phthalein excretion 
We have attempted to show the tvpe of 
case m which this sj ndrome of toxxmia occur 
by taking from our laboratorj record all case 
in which a low chlonde was loundin (he blood 
and then finding in what climcal condition 
these figures occurred These cases are called 
untreated m the sense that the record of onlj 
one blood exaimiiation is available to us 
They arc arranged in Table I in the order of 
their decreasing cWonde content It wall be 
noted that in patients in whom the blood 
chloride was between 260 and 75 mifli ram 
per 100 cubic centimeters the mortalitj was 
not evtremely high Apparcntlj individual 
with this mild degree ol toxtinja are able to 
recover with ordinarv methods of treatment 
\s the chlonde content of the blood fall bt 
low 260 milligrams however the mortalitj 
becomes progrcssiv ely higher and hi^jher The 
difference in death rate is clcarlj shown in the 
summarj at the end of the table It will be 
noted that the vast majoritj of these condi 
lions i dut to lesions within the abdomen 
The physician often wishes to know in what 
type of case the patient and laboratorj should 
be burdened with the time and expense of 
these blood tests I\e would suggest tenta 
tivelj since the statement maj be modified 
bj further expenence that such procedure 1 
indicated in the presence of (i) partial or com 
plete obstruction in thegastro intestinal tract 
(2) general pen loniti w hen any degree of gen 
eral toxairma is present (3) protracted vomit 
mg from anj cause (41 burn vvith much 
toxxinia fy) marked abdominal distention in 
medical cases (6) anj other abdominal le ion 
showing the type of toxaemia previously de 


senbed . 

To avoid an unnecessary amount of lauora 
torj work in thi group it houW b temem 
bered that the patients must be extremely sick 
and toxic before sigmficant cherrucal chan e 
occur in the blood Therefore it 1 unnece 
sarv to re ort to the laboratorj when only a 
sbcht degree of vomiting dehydration anU 
other sy mptoms are pre ent The only excep 
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tion to this rule is m patients to whom sodium 
bicarbonate has been admimstered when an 
eAtrcmcl> high carbon dioxide combining 
power ma\ be found m mdiAiduals who are 
ambulant and complaining of onl> the a erj 
mildest sjTnptoms such as headache anorexia 
malaise etc 

The aims of treatment in such patients are 
twajfold The medical management attempts 
to reliexe the toxamua The indic^ation for 
surgical treatment is to remoxe the pnmarx 
condition The closest co operation between 
phAsiaan and surgeon is es ential at all time 
if the life of the patient i to be sa\ ed 

The treatment for the toxa:mia consists of 
four measures Mgoroush and consistentK car 
ned out 
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I The administration of water b\ all pos. 
ible routes and m practicalU unlimited quan 
titii unless there are other contra indica 
tion I his measure is designed to reheae the 
dth\ drat ion to counteract the factor of shock 
t promote diuresis and thu t a aid CTtrction 
ot w iter ind nitrogen b\ the kidnea Onl\ 
when the e results ha\e been aehieaedcan the 
patient lie said to hi\e had sufficient fluid 
The iclminist ration of ;,luco t The m 
tn^en metabolism m a fasting patient is high 
<)ut to the fact that he is burning large quan 
titii of jirotcm from his own tissues Inge 
tioia af t\en moderate quantitie ol gluco e 
spires the nitrogen metiboli m ton iderabK 
ji\ the u L of prjfein spann„ /oo J the pro 
tcin mol dull m m i\ be reduced to at least a 
thinl ut the fi tin^. metiholism This is ol 
parti ul ir importance since as we have shown 
ab)\e the jirotein eat aboh m i much in 
ere a ed in these condition C mcentraled glu 
do i olution intra enoush also ha\e a \er\ 
mirkci huretie iction wluch is ol value in 
con liti II a » ente 1 a\ith oliguri i Becau c 
1 the irequent a sieiation of vomiting with 
the Ic 1)11 It is onlv ucc i ion illv (hat cnouj^h 
^.luca e a m he admim tered bv mouth Ten 
per cent j^luose intra\en:u K at lea 1 twice 
idivi c mmonlv used ljut this anbcrcadilv 
mo rc 1 td to j per cent w ithout d ingcr It is 
ale tin all intravenous w jrk not togivcmore 
than a t )t il volume ol joo cubic centimeters 
at one time One thou ind cubic centimeters 
can be given hiwcv r il the injecton is matic 
at iverv sliw rate Glucosecan ilso be given 
bv rectum in c uiccntrations up to 21; per 
cent il(h< ugh the ab orption is vanabJc 

The aclnuni tration of ijium chloride 
M anv urgei ns late thit tht\ u e sodium 
chloride in tlic tre itmciit of all c i c of inte ti 
nal ob tructi n but do c inijuirv u uallv dis 
do t tlic I act that thev are referring to 
normal log per cent) odium chloride solu 
tion Ihcd) c ncicssirv tor the proper tre it 
meat ol uch ci c arc relativeh enormous 
Hadcn iiul Orr UL,r.e t that i gram per kilo 
of Khaim chi n k l>e given as an initial do e 
m acute intc tinal ob truction and then the 
sub equtnt d) e regulated bv the dilondc 
content ol the blood fhev repert that in one 
patient go of ini of odium chlonde was given 


during the first 36 hours after admi ion 
OnI> I S grams of this appeared m the unne 
and the blood chlorides did not n e above 
normal showing that thebodj tissues needed 
and utilized this enormous supplj To ue 
the patient this much sodium chloride as i 0 
tome saline would have required the absoqi 
tion of 10 liters m 36 hours ubcutancou h 
and bv rectum Subcutaneous and rectal m 
fusions should not be neglected but in addi 
tion It IS necessarv to usc other routes lor 
mild ca es of Cotaimia the intravenous injcc 
tion of I to per cent sodium chloride an 1 
glucose can be used In the severer ca e 10 
per cent odium chloride is ncecs arj If an 
tnteroslomi has been performed sodium 
thlonde cm be placed dircctlv m the bowel 
The onlv guide to the adequaej of the 
chloride dosage is the content of the blood m 
elilonde In the case of toxic patients thi 
hould be determined dailv If the figure for 
ehlori<le is ijclow normal U indicates that in 
sufheicnt chloride has been admini tered dur 
ing the preceding 24 hours 

The administration of chloride also cau c 
a fall in the carbon dioxide combining power 
if ihi be elevated and the additional admin 
istration of hvdrochlone aad or calcium or 
ammonium chloride eloe not appcir to be 
neecs arj In the case of tetanv due to alka 
losis this might be con idercd as an emcrgenc) 
measure however 1 he combination of glu 
cose water and silt al o cau cs a rc ton 
tion of non protein nitrogen to normal level 
4, Gastric lav age I arge quantitie of fluid 
often iccumulatc m the stomicli of uch pi 
lients and ihi as well as the tendcnc} to 
vomiting i often grcitlj improved h> fre 
quent ga trie livage if there 1 no contra 
indic ition from the surgic il standpoint I lu 
jirobibh acts b> tending to rc tore mu cular 
tone in the gastrointestinal trict which 1 
notonouslv delcctiv e in such j atients and will 
tend to relieve anv tendencj to ga tromcstn 
tcnc ileus if the latter be pre ent 
The result of thi form of treatment ar 
hown m lablc II as well a the re ults in 
some else which were inadequateh treated 
Bnef summanc of the e patient arc mvtn 
below It will be noted that the chloride in 
the e patients m mo t cases are w cU below bo 
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milligr'ims and hence are in the group ^\hlch 
Table I shous to have a high mortalitv 

In observing these patients clinically the 
correlation bet\\een the relief from the to^ 
■emn and rise in blood chlondes is stnking and 
one gains the impression that the blood chlo 
ride test forms a very reliable guide to the 
progress of the toxanma It must not be for 
gotten however that many of the symptoms 
ma\ be caused bv the abdominal condition or 
by other factors rather than by the tovoimia 
It IS difficult to desenbe on paper the striking 
climcal change which sometimes occurs in 
these patients after treatment has been begun 

CASE I EPORTS (tADLE II) 

Casf I A nurse entered the hospital with a par 
tial intestinal obstruction probablv due to old post 
operative adhesions The urine showed large quan 
titles of acetone throughout her entire stay m the 
hospital but m spite of this the findings in the 
blood were tho e of tovaimia with alkalosis She 
recovered under medical management without op 
eratiOQ and a repetition of the blood chemistry 
showed that the figures had returned to normal 

C \SE 3 An elderly male entered the hospital with 
a history of intermittent pyloric obstruction and an 
abdominal mass The chemical studies showed mod 
crate signs of tovaimia The patient s condition im 
proved under gastric lavage An exploratory opera 
tion revealed a retroperitoneal malignancy which 
was left undisturbed On the day following the op 
eration he went into a shock like state from which 
he eventually died I he question arose as to whether 
the condition was one of shock due to recurrence of 
his gastro intestinal toxjemia or simple postopera 
tive surgical shock. Chemical studies showed that 
the latter was the case 

Cast 3 A white male aged 55 was admitted to 
the Umversitv Hospital January 23 1927 after an 
illness of 4 da\s duration At operation a strangu 
lated Richter s hernia was found on the left side A 
portion of the gut which had become invaginated in 
the internal ring w as perforated and a localized pen 
tonitis had developed The patient was in verv bad 
condition \n entero tomv was performed and the 
abdomen drained I rcvious to the operation he had 
been given 500 cubic centimeters of 5 per cent so 
dium chloride and 10 per cent glucose solution and 
also 800 cubic centimeters of isotonic sodium chloride 
solution subcutancouslv Following the operation 
he was given 500 cubic centimeters of 5 per cent 
sodium chlornle and 10 per cent glucose twice daily 
during the first dav and once thv second dav The 
patient died the second dav after operation Except 
for the retention of non protein nitrogen probablv 
indicating renal failure the blood at the time of his 
death was normal 


Case 4 A white male aged 23 was admitted to 
the University Hospital January 4 1927 after an 
illness of 3 days duration which was diagnosed as 
ruptured appendix with peritonitis At operation 
the appendix was found to be gangrenous and a 
general peritonitis had developed The appendix 
was removed and three drams were inserted 
Isotonic sodium chloride solution had been adminis 
tered both by rectum and b\ subcutaneous injection 
as soon as the patient entered the hospital Two 
days following the operation the patient developed 
a paralytic ileus with obstruction vomiting a large 
quantity of faecal material Five hundred cubic cen 
timcters of 5 per cent sodium chloride and 10 per 
cent glucose were given intravenously twice a dav 
the stomach was lavaged and a duodenal tube left 
in place Enemas were given but were onl\ slightly 
effectual The blood picture returned to normal 
under this treatment and the toxxmia subsided 
On January 11 the patient became completclv 
obstructed A second operation w as done and a com 
plete obstruction of the small bowel was found The 
obstruction was produced bv the matting together 
of the small intestine by adhesions The obstruction 
was released and an enterostomy was performed 
This secondary obstruction was accompanied by a 
recurrence of toxxmia and a fall of the chlorides in 
the blood The patient returned to the ward m very 
bad condition Intravenous medication was again 
administered twice a day and the stomach was 
lavaged at mterv als Very profuse drainage w as ob 
tain^ through the enterostomy opening This treat 
ment was continued for nearly 4 days following the 
second operation and from this time on he made a 
very satisfactorv recovery The patient was dis 
charged from the hospital on February 27 m satis 
factory condition although there was still a slight 
discharge from the enterostomy opening 

Case 5 A white male aged 37 was admitted to 
the Umversitv Hospital on October 5 1926 with a 
diagnosis of chrome duodenal ulcer with partial ob 
structiou of the pylorus The patient had been op 
crated upon 3 years ago for perforated duodenal ulcer 
and had been well until several months previously 
when he began to have recurrence of his dyspepsia 
A posterior gastro enterostomy w as done on October 
6 for a large indurated ulcer which almost com 
pletcly obstructed the pvlorus Six days following 
the operation he began to vomit large quantities of 
greenish material At this time it was thought that 
possibly an obstruction had taken place m the area 
of the distal loop but later it was decided that a 
vicious circle had developed Intravenous medica 
Uon was begun 500 cubic centimeters of 5 and 10 
per cent glucose with salt being given twice a dav 
for 3 days The patient was allowed onlv small 
amounts of water by mouth The duodenal tube 
was pas ed at different intervals After the third 
day of intravenous medication the patient seemed 
to be in much better condition During the entire 
course of this treatment the patient s skin was moist 
and his output was good From this time he made 
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a very satisfactor> recovery and was di charged 
October 9 

Case 6 A white female agcxl 30 v ears v as ad 
muted to the Univer tv Hospital on \ucu t 18 
1926 with a di gno is of acute append c t £4 
hours durati n The patient as al o s months 
pregnant \t operation an acute gangrenou ip 
pendix V as found with d Ruse pe t ts The 
appeniT emo ed four drains wereinsertel 
an 1 the patient improved slowlv On the third dav 
folio mg operat on she lev eloped a marked pa % 
Ivtic ileus a 1 began to vomit profusely Enemas 
V ere g en ani the stomach was v ashed out but 
this di 1 not rel eve her 0 tl e b 1 of the chemicil 
change n the bio 1 intra cnou me lication a 
begu o pe cent glucose and 5 per cent s hum 
chloride soluti n be g u ed Du 1 g the fir t dav 
350 cubic cent n et ere gi en three times and 
400 cub c ce timetcrs of the same solut on e gi en 
t ce o the econi dav Enema nd la age were 
repe ted a ofte as neccssarv 1 he enemas vere 
ne er eRectu I but at each la age the c as re 
moved a 1 ge quant tv f b 0 ni h fxcal mater al 

0 the sixth day of i t i nni med cat 0 the pa 
ticnt s ge cr 1 condit 0 cemed some hat belter 
but the li tcnti n and ob t u tion were not re 
mo d Lnder loc 1 anxsthe a a colo tomv was 
done the t an er e c lo b mg use I “k I rge 
amou t of gas e cap d at operation The patient 
seemed remark blv improved I t enousroedca 
tion \ a CO tinue 1 400 cub c centimeters of o per 
cent gl CO e and p cent s d um chloride solut 0 
being given t ice da Iv f r 3 da Lavage and 
enema c e till co t cl Tlu e hun ired cube 
ce timeter of s pe cent salt s lution were put di 
rectly nt the cntcro t m\ tube on two occason 
Folio mg this tr tment the patient eemed much 
improve \ \ ut aborted 0 the eleventh dav after the 
first pe ation Irmthistmeon he mad a verv 
s tl factorv r co e \ an 1 wa d sch gel on s p 
tembe 10 scurcl 

Case 7 A hue male gei 35 as a Im tted to 

the L It Ho p tal on \ug 16 ith a rup 

tur d \ppc i a d pe t iti of 3 davs du ati n 

On adn ion the p tient verv t ic a d had 

been omit gat inter Is for r lav On the bj 
of the chemical ft d ng in the blood 500 cuf c centi 
met rs of 5 p cent od um chi idc a d ope cent 
glucose ere gi cn intravenou U before operat on 
\l operat n a ruptu ed app ndix th diffu e per 
ton t vasfounl The append as removed and 
the abd men 1 as d lined The patient s g en 

1 000 cub c entimete of the same olution intra 
enou ly in the 1 r t 12 hou s aft operatic The 

blood as taken for nal\s the folio ing dav ith 
the result sh n The patient ma le a sat factorv 
rccove v and a discha g d from the ho pital on 
\ugu t 6 

Cases A hue m le ag d 16 wasadmtteit 
the Um cr tv Hosp tal n •kpril 7 19 6 with a 
diagnos s of ruptu ed appendix and gencr 1 pe ito 
mil of 4 d V duration \t operation the appe lix 


as removed and the abdomen drained Five davs 
after the operation the patient developed a paralyt c 
ileus and began to vomit large quantitie of brown 
1 h material The stomach was v ashed out and 
enemas V ere g ven No intra e ous med cation was 
given at this time but only isotonic saline Sixteen 
liays after operation he developed a pelvic abscess 
V hich was opened April 27 There was considerabl 
hxmorrhage from the abscess cavaty and the patiect 
as in a critical condition At this t me the patient 
was gl cn the first intravenous injection of per 
cent sodium chloride and 10 per cent glucose but he 
died on Mav 2 It w U be note I that at no tunc 
wa snfTcicnt sodium chloride given to bn g the 
bloo I chlonde to normal he cc the as ocialed 
toxxmta V a insufTcicntly treated 
C \t)E 9 A white woman aged s® was adm tted 
to the Im ersity Hospital on August 27 becau e 
of partial intesti al obstruction of 4 or 5 days dura 
tio This V as apparently due to adhes 0 s from an 
operation for append ceal abscess 3 years prcviou l> 
at V h ch time the appendix was not removed but 
the abscess merely dra ed On adm s on to the 
hospital the patient was m a state of profound shock 
Un a rapil pul c ma kcllv di tc ded abdomen 
and fxcal vomiting On the basis of the ebero cal 
changes in the bl od intravenous medication was 
commence I During the f t 2 davs one I fer of 
5 pc cent sod um chloride solution and le per cent 
glucose V c e gl en a d s©o cub c centimeters were 
administerc I on the thirl and fourth davs \ery 
little as gl cn bv mouth at thi time but tl e stom 
ach a \ ashed out repeatedly and enemas v ere 
given The pat e t s cond t on on the fifth fay after 
a Imiss on h d improv d some but she still had p r 
t al ob iruction She \ as operated on September 1 
and ma v adhes 0 s ere found to be present and 
the g i was 1 mlv adherent to the oil scar causing 
ob tniction The adhe 10ns v ere released ani the 


ob truct on corrected Four hundred cubic cent 
mete of th intravenous medical on describe! 
above ere given duly for 4 days The stomach 
a a hed ut a d enemas e e gi e v hich were 

no m re eRectual She impro e 1 ve v much for 
the ne t fe v d vs but on tl e te th lay after pera 
tl n she le eloped a fxcal fstula her woun 1 broke 
do and the fxcal fi tula d aincd f r 4 or 5 davs 
an 1 then clos d She imp oved verv rap ily f r thf 
nc t fe layse cept f r heart attacks Three w eks 
f m the lay of operation she developed a broncho- 
p cumo a and bed a fe days I ter although 1 r 
a lo g time p c lou 1> there had been r sy mptom 
of obst uction or to xm a a d the I lood a n rmal 
Case 10 A colo ei male agcl 12 vear os 
admitted to the Ln er ity Ho pital n \ g s 
V th symptom of i te tinal ob truct ^ 0‘ , 

luraton The patent as m rkcllv dehydrate 1 
the abdomen y as gr atlv 1 te Icl the pul e w s 
tapd and the patie t wa n a state of sh ck rfn 
enema was g en but was n t eRcctual Ii 
deed cubic ce timetcr ofsperce tsolumcm n ie 
s lutio and oprcentgluco eregi e soonaltcr 
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admission A few hours later the patient was oper 
aled on An internal hernia was found which con 
sisted of a hrgc portion of the small bowel passing 
through the foramen of W inslow into the lesser pen 
toneal ca\it> The protimal loop was markcdl> dis 
tended and the distal loop collapsed The hernia 
was reduced and the patient was returned to the 
ward in fair condition Nothing was gi\en bi rnouth 
and enemas were ordered as neccssari Three bun 
dred and fiftj cubic centimeters of lntra^enous solu 
tion were given twice daiK for 3 da\s On the tenth 
da\ after operation the patient developed a ftcal 
fistula which closed spontmeouslv in 3 or 4 davs 
He was discharged from the hospital September 24 
in good condition 

Case ii This patient entered the hospital with 
an acute epidemic encephahlis It w as characleriied 
bv medullarv sjmploms including an almost total 
paralj sis of the v agus resulting in marked abdominal 
distention due to paralvtic ileus The development 
of the chemical signs of toxxmia secondarv to this 
ileus can be observed m the table Chloride treat 
ment was commenced and although he died from 
respiratorv and renal failure the blood chlorides at 
the time of his death had been brought up to normal 
CvsE 12 \ white female aged 48 was admitted 

to the UniversUj Hospital March 24 :o 7 "ith 
a diagnosis of cholecvstitis of several months dura 
tion At operation a verv much inflamed gal! blad 
der was found but no stones In addition to a 
cholecvstectomy the appendix and a cvstic ovarj 
were removed Three or four da>s following opera 
tion the patient developed a marked paralvtic ileus 
with great distention and began to vomit large 
amounts of brow nish material A duodenal tube was 
passed and enemas were given I our hundred and 
fiftv cubic centimeters of s per cent sodium chloride 
and 10 per cent glucose were given twice a dav for 
davs and then 450 cubic centimeters of 2 per cent 
sodium chloride and 10 per cent glucose three times 
a dav for 2 davs The patient s condition improved 
and she made a satisfactory recovery 

Case 13 \ white male aged 60 was admitted to 

the University Hospital Februarv 14 because of 
hvpertrophy of the prostate and increasing symp 
toms of obstruction of 7 months duration On cn 
trance the patient was in very bad condition and 
seemed to be on the verge of urxmia He was given 
large amounts of fluid for 10 davs and then a supra 
pubic cystotomy was done on February 23 The 
prostate was removed on March 8 Following this 
operation the patient was very sick and toxic and 
began vomiting For 3 davs the patient was given 
900 cubic centimeters of s per cent sodium chloride 
and 10 per cent glucose intravenously The unne 
output became much better the toxic symptoms 
subsided and his v omiting ceased The patient made 
a verv satisfactorv recovery and was discharged 
from the hospital as cured on April 4 

CvsE 14 fhi patient entered the hospital with 
vomiting of pregnancy Because of the presence of 
large quantities of acetone m the unne she was 


thought to be suficnng from acidosis and was given 
per cent sodium bicarbonate by tectum The blood 
chemistry on the succeeding dav however showed 
a marked alkalosis which had probablv been aggra 
xated bv the alkali treatment That this was not 
the onlv factor is shown bv the persistence of the 
acetonuna and alkalosis after the discontinuance of 
alkali thcrapv 

Case 15 A colored male aged 25 was admitted 
to the Universitv Hospital Februarv 13 following a 
gunshot wound of the abdomen a few hours previ 
oush The bullet had penetrated the abdomen near 
the midline just below the umbilicus Immediate 
operation showed ten perforations m the small m 
tcstincs and a great deal of blood m the pentoneal 
cavatv The perforations were closed and the abdo 
men was drained The patient was in shock when he 
left the operating room Two davs later he became 
much distended began to complain of abdominal 
pain and vomited The chemical findings in the 
blood at this lime arc shown in the table A duo 
dcnal tube was passed the stomach was washed out 
an enema w as giv cn and i c»o cubic centimeters of 
j per cent sodium chloride and 10 per cent glucose 
were given daily The patient s condition improved 
and he was started on small amounts of water bv 
mouth He later developed a huge cxtrapentoneal 
abscess in the right iliac region which was opened 
on Februarv 23 At this time the buUct was located 
The crest of the ibum had been fractured and there 
was a huge abscess present which later had broken 
into the peritoneal cavntj This was drained The 
dav following this operation the patient s abdominal 
wound broke down and hi> intestines came out on 
the abdominal wall This was repaired immediateh 
but the patient was in a very bad condition A liter 
of intravenous solution was given dailv for the next 
2 days and a duodenal tube was passed siphoning 
off a large amount of brownish material The pa 
tient s condition grew grariuallv worse and he died 
the following dav February 5 A chemical analv is 
of the blood shortly before bis death showed it to 
be normal 

Case 16 A white male aged o was admitted to 
the University Hospital on March i 1927 with a 
diagnosis of generalized peritonitis of several days 
duration He had had bronchitis for several days 
previous to his abdominal symiptoms \t operation 
a generalized penlonilis was found and a large 
amount of pus was removed from the abdomen 
Much fibrin was present Cultures were made which 
grew staphylococcus and pneumococcu There was 
no real pathology to account for the generalized pen 
tonitis therefore the operativ e diagnosis w as a pneu 
mococcus pcntonitis A few days following the op 
eration a paralytic ileus developed and the patient 
began vomiting Intrav enous medication was begun 
5 per cent sodium chloride and 10 per cent glucose 
being used twice daiK for days The stomach was 
washed out and enemas were given The patient s 
condition improved The following day 2 per cent 
sodium chloride and 10 per cent glucose were given 
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•» liter a ia\ f r 2 d't\s The patients con iition 
ceme I so much impr \ed that further int a enous 
me 1 cat on \ a toppe I Eleven lav follovvmg op 
c tio he le eloped pneumonia and 7 or 8 davs 
later an emp ema from v h ch were aspi aled 700 
cub c centimeter of foul smelling v aterv mate lal 
CO tai g bac Ilus coli A fc dav later the chest 
was ag m ispi ate 1 an 1 pus as ith In n Thor 
acot mv as no perf rme<l an 1 the patient I e I 

1 \ 4S h urs longer d\i g from a tc mi al broncho 
I n m la 

SUMMAR\ 

1 Iift\ two casts of (.onditions With 1 low 
Mood chlondt irc reported Mo t of these are 
issociittd with abdominal conditions These 
occurred m less thin a >car time in a rela 
tiveK mill hospital This high frequenc\ in 
dicates that this form of toxTmia is much 
more common thtn is gcnerall> realized and 
1 probablj being overlooked m manj tnsti 
tutions 

2 \ fall in the blood chlorides m such cases 
below fo milhgrtms per too cubic centime 
ters IS accomp imed bv a distinct nse in mor 
talitN It untreated 

j Clmiral mdicitions for the ordering of 
the nece arv blood chemical tests b> the 
phjsician are given 


4 Proper treatment of the patient alon 
metabolic lines in many ca‘;cs lowers the mor 
taht> and makes the indivadual a better n k 
for operation 
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THE CHOKED LABYRINTH AXD ITS IMPORTANCE FOR DLAGNOSIS 
AND INDICATIONS IN BR-AIN' TLAIOR^ 

P2 Da. GL^U \LEX-\M)ER VtrTZU 


I F FROM the di^en^tic Kndoomt one 
wi he? to con^'eix e lulh a rlL-ea-C be\ ond 
the .Jiatomical borders ol the orjan oi 
heanii" the ~\'inpto’rL mu t b*^ cla ined into 
the lollo'vin" crojp ( i ) -\'iaptonL. a^ re 
\ea!ed b\ endo cop\ together vnth duturb- 
OI lunction ot the ear ( > raw.to dal 
■vmpto’Tu ( 1 cereb J \'mptoni- ^nd <4) 
\-niptoin_ 

The ex*-rrun>.tion ot the p^t ent mu_t be 
-dv-pted to uch jro^pina The diazno'Dc 
unnorti-pce o the ear e'ramination l. ch..r..c 
tenzed b\ the i*.ct th^t tTO ot these to-^r 
2T0jp' concern the ear \\ema% -\ th-t our 
di-sno'tic and therapeutic ucce? ^th ntra 
craniJ o oceno— di-ea_€> i due to thi 
■vtem-tic wirancement ot the examm-tion 
and that on the ot the complete con 
idemDon ot uch amptonuto'oT^ the diwg 
no>* inllo"* w n-tural eauence 
Bn decree' it h.^ b»en found th-t »- ’vhole 
enes o* ear imdinc- mav be comidc ed char 
wcte-i-tic 01 cert-in mtracrantJ changes Ii 
ihp cerebml ^nd ce"'*nil “n motom- m a c.-.e 
point to *.n otogenou^ comp'ication the ear 
nrdinir Jone h*“lp t to local^e to - 
certain degree the complication in the cram*.! 
caMtx MTien oto’ogx became ot importance 
m neurolocical urgerv it became nece: *.r\ 
not onI\ to tud\ ex*.ctlN the tindmg of the 
ear but to b o*-den our kno’^ledae be\ond the 
dominion proper oto'fvn into reuro’oex 
Ho^e’e th^ di*.£mO'tic import*.nce 01 ear 
nnd nc" L- recognized nhen one can loc’^ize 
inlnKTam-l duea^e b mean. 01 them m con 
junction "nth the ce tbml and geneml “vmp 
tom. Thu nu phleb ti u indicated b 
the ..dden ce^- *.tion 01 ear upnuration Sud- 
pumtion o the *.ttic u"cest *.n ab'Ce^ ot 
the lempoml lob" upp-'^tion ot the ..rtrura 
with retention uiue^t 2 p*.m-oti i inteT*. 
and hx'potN'mpk.r*-! upnara ion espe-nwlh 
1 ilh h\-polN-mpanwI chole'-teatom*. u'^cest w 
bJbj phlebiti *-rd a bulba th ombo-u 
Po-tiBw-to dJ p*un iricates *. peT-ico*^ 


ab'Ces anJ lab\ nnthme uppuration uggests> 
a cerebelLr *-b cea Oi cour eve cannot 
diacnO'C uch intracT*.nial di ea^es b\ mean, 
ol the ear find ng* *.Ione but the\ gi\ e u a 
reliable indication to the proper dngno 1 

In all of the eramnle mentioned the afTec 
tion ot th'* ear indicates the pnman di ea.e 
and the intr*.crwnnl complication vnU m 
dicnte the econda’n di ea_i“ \nz the mtra 
cranial vmptom are ubordm*.te to the ear 
\nnptom 

Notmth tanding the aboxe condition, it 
mn\ be th*.t the ear finding* and the cerebral 
comp!e.t of \mptonu *.re co-ordmate to each 
other mceve find the vine xmiptom. vnth 
ab'Ces 01 the tempo J lobe a* vnth a gumma 
or vnth « tubercle of the temporal lobe or 
with a cereb-a! hsmorrh^ge m the temporal 
lobe In nich ca.es the ear finding -re uc 
gestn e of an -b ces The finding 01 a flond 
ear uppuration together vnth cerebral x-mp 
tom. vhich point to the temporal lobe vnU in 
dicate -n al^ces 01 the temporal lobe rather 
th-n 'Ome other anatomical change Al o 
under uch arcum-tances the ear find ng vail 
uppot u in an renng the toUomng ques 
tions 

I Is there an otozenou intracranial up 
pu'atioa or an an-tonucal change 

In XX hat p-rt of the intracranial c-xitx 
-re the ch-nges localized’ 

Quite diilerent -re the premue xxnth ce e 
bral neopl*^m- for there irrespectixe o the 
ca.C'' in which an aeon tic nerx e tumo b^n_ 
to gro-^ in the depth 01 the auditorx canal 
he ccreb-al di ea e xxnll rep esent the onmarx 
change and the -tieciion of the ear vnll renre 
cn» the "condarx ch-nce in uch irut-nces 
the ear duea e i ubo dmate to the cerebral 
d ea_e It otoloirx i to do emce in the diag 
no'i- of brain les on -nd -id m determimng 
-rgical indication ve mu.t endeaxor to find 
out V ith h-t frequencx cert- n neopI*_m 
or the b am a e *-.'Oa- ed vnth ch-racten.tic 
ch-nce" in the ear 'O th-t '’o m-tter whether 
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clinical brain sjmptoms ha\e been ascertained 
or not the ear findings imII enable us (i) to 
decide \thethtr or not there is a cerebral 
disease ( ) to decide whether the changes are 
function il or organic and (3) to ascertain the 
seat of the cerebral iflection 

The ear hndings hoi\cser can attain such 
high importance in the diagnosis of the brain 
neoplasms onlv if in the first place it is proa ed 
that the ear shotts changes in a considerable 
jiercentage of brain neoplasms and second if 
it IS proaed that the changes of the car are 
characteristic for cerebral neoplasms of certain 
localization J Fischer studied these ques 
tions b\ the clinical and anatomical examina 
tion of a large number of brain neoplasms in 
numerous instances he repeatedl> and at 
regular inters als examined certain case tte 
ha\e the ear findings in a number of cases 

Th ill h rape w pp»>lbyDjr>di 

I\ 


before and xftor a brain operation In some 
of these the neoplasm Mas exposed and 
removed surgicall> and in others Me had 
to satisfy oursehe with a pre sure relievm 
operation , 

It Mould be MTong to assume that all aural 
changes belong to the s>ndrome of the chokeil 
car although Me cannot deny that a brain 
neoplasm of an> localization ma> be the cauMt 
of a choked Iab>nnth HoMCvcr the do er 
topographicallv the brain neoplasm 1 to t c 
ear and more particularlv so to the inner ear 
the more directlj ma> the changes of the ear 
develop as the nt-ophsm itself mav 
the eighth cranial nerve and the lab\ nnth or 
the patholo^ico anatomical chan c m tne 
neoplasm itself fh-cmorrha^c degeneration 
evst formation proliferation of the . 

tis ue etc ) ma> extend into the 
Under such circumstance it Mill be 
even impo siblc to separate the con equen 
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1^3 Tumor of llie upper rct,ion of the pi ictal lol 
Not operated upon tl okc il‘ib\ ri tl 135oo 1 and exudate 
n the cochlear aqueduct Je 


of obstruction from the other changes How 
e\er it is the object of this pqjierto lr\ to 
prove the possible presence of a choked eir 

For such a purpose the most suitable case 
of cerebral neoplasm is the one the farthest 
from the car The method of discovering the 
choked ear bv clinical examination must con 
sist therefore in ascertaining the changes of 
the ear which occur with neoplasms found 
within the anterior and middle cranial fossa? 
Onl> with such experience ma> we undertake 
to learn the components of the choked car 
in the presence of such affections as cercbello 
pontile angle and acoustic nerv c tumors 

Before going into the discussion of this 
group I should like to give a short report on 
the anamnestic symptoms of the choked ear to 
be found during the examination of the ear 
and upon the necessary extent and course of 
such an examination 

What are the sjmptoms of the choked ear^ 
In the historj of the case we ma> learn that 
dcafne&s has developed slowlv often with 
remissions at first to temporar> normal hear 
mg Deafness usuall> shows however a dis 
tinct progression whereas acute deteriorations 
are seldom found Such s>mptoms present 
a great contrast to the changes of the ear ap 
pcarmg with tumors of the acoustic nerve 
which are characten7ed b> rapidlv occurnng 
permanent deafness Subjective noises are 
common m almost all cases and m a majority 
of them a high sound is heard 



1 1 4 Tumor of the middl fossa Not operated upon 
Choted !ab\r nth Jlxmorrha e n the internal auditor) 
meatus / exudate in the scalo. ccc and in the cochlear 
canal Dc 

Examination shows a labv rmthme affection 
which cannot always be differentiated from 
other labv rmthme affections Thus the upper 
limit of hearing is strong!) diminished while 
the lower limit of hearing is not greatl) dim 
inished There are also cases m which with 
comparativ el) little diminished acuteness of 
hearing the conduction of sound bv the 
cranial bones is stronglv reduced Such pc 
cuhar findings ma) also be present with luetic 
lab) rmthme affections and w ith injuries of the 
head Habermann found reduced conduction 
of sound bv cranial bones for low tones and 
C radenigo reports a considerable increase of 
electric irntabilitv of the cochlea but Fischer 
was unable to confirm these findings 

The lab) rmthme sy mptoms consist of spon 
taneous n)stagmus vertigo reduced sense of 
equilibrium changes of the labyrinthine reflex 
excitabilit) and m addition thereto wrong 
pointing in the pointing test abnormal and 
at)pical falling reactions disturbances of the 
eye muscles and disturbance of muscle tonus 
reactions 

We often meet with vertigo in the anam 
nesis of brain tumors of the anterior and 
middle cranial fossa; Ihis however is usuall) 
of slight degree The attack is not full) de 
v eloped and the patient therefore cannot state 
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(let Ills because 1 e does not notice them He 
«il[ often speak ot an uncertain sense of 
aerti "0 of motor uncerlaintx numbness etc 
In atrti^o produced bv turninp in the mi 
jonta ot ca e the appannt rotation is pro 
jeeted to the surroundmps of the patient It 
follows the direction ot the quick component 
of the spontancou m tapmu whereas the 
reaction moaement of the patient lollow the 
direction of the slow component Ih lookin„ 
in the direction of the quick component the 
ile(.rte of \ ertigo will be incrta cd \ detailed 
(le cnption ot the \ertuo found with the 
choked car would be a repetition of that given 
for vertigo m I ibvnnthinc disei cs 

Ue must know Che details of hbvnnthmc 
vertigo thorou„hlv lor if the p iticnt has onlv 
rare attack uc will not be able to see them 
ind note the abjectiv e phenomena Hv means 
of taperimentallv produced vertigo otologv 
ha mule us icquainted with the mi ing 
detail In experiment il \crtj„o vve arc able 
to ob erve ill ol the det ill which characterize 
weik medium iiul stnng labvrinthme verti 
^o Then bv eomjnring the vmptomsthat 
were found m experimental vertigo vviththo c 
vmptoms reported bv the patient wewillbc 
able to sav cxactiv whether the patient i 
suffering fnm a li^ht or fr )m a severe vertigo 
without h {vin„ actualh etn the pitient m an 
attack 

In everv ca e ol verti^a we mu t separate 
the patients subjeetive and objective svmp 


toms In evperimcntal vertigo thesvmptom 
must be divided into four group subjective 
and objective svmptoms during and after 
attacks of vertigo Two additional group 
must be added m vertigo occurring as the rc 
suit of a pathological process inasmuch as an 
aura is usually present These include the 
subjective and objective svmptoms of verti o 
which occur during the aura It is nece arv 
therefore to group all of the anamne tic state 
ments made bv the patient about his verti o 
within the c six groups 

I Subjective symptom which occur dur 
me the auri before an attack psychic and 
motor cvbau tion Jo s of appetite sudden 
changes of increase, or decrease in acuitv of 
hearing and acute change of the ^ubje tivc 
noi c Such noi«e» m the car maj di appear 
before the attack of v crtigo or if there w ere no 
such noise fhev mav appear a a prctimmarv 
ymiptom of v ertigo (more particuhrl) so w ith 
vasomotor vertigo of the labjrmth) or finalH 
such noise mav be increasccl to an cnormou 
degree a howling and roann fwith artcrio 
sclerotic vertigo) 

Objective sjmptoms of the aura pale 
ness in otlicr cases hectic redno s of tho 
check hollow eve sockets slack deportment 
tind or Jagging gait and a di like of walkm 
< Subjective sjmptoms with the attack of 
vertigo apparent rotation of the patients 
surroundings or of his own body changeil 
location of the objcits of the surroundm s or 
the floor (vertigo bj touch) Jaferopul un 
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(Brunner Bibmski) and laterotraction (Brun 
ncr) disturbed sensibiht> and a disagreeable 
perception of smell and taste 

4 Objective sjmptoms during the vertigo 
inabilitv to walk m the direction of subjective 
rotation (the patient m the state of vertigo 
moves m the opposite direction to that of 
rotation) The patient will stand facing op 
posite to the direction of apparent rotation 
he will incline the axis of his bod> in oppo 
sition to the axis of rotation and he will look 
for a place to he down endeavoring with all 
possible muscular exertion to get hold of solid 
objects in order to protect himself from injurj 
b> centrifugal action 

5 Subjectiv e sj mptoms after the attack of 
V crtigo There are no s> mptoms after a slight 
attack of vertigo but after more severe or 
longer attacks there is numbness and a tired 
feeling However there is no disturbance of 
consciousness and m the case of labyrinthine 
vertigo (contrary to other tvpes) the patient 



Ilf, 7 Tumor of the muidle f ssa >«ot operated upon 
Choked 1 h>nnth I assn c h>pe xmia of the inner ea 
\troph> of the cochlear nerve \c and of the organ of 
Corti c exudate m the cochlear aqued ct ic 



Fk 8 Tumor of the panctallobe Not opented upon 
Choked lab>rmth I amina sptrali ossea of the basal turn 
of the cochlea Atrophy of the cochlear nerve Ac Dia 
pedcsi of the blood ve sols 

himself IS able to report all the details of the 
attack and its symptoms including the aura 
and duration of the attack After a more 
severe vertigo there is a sense of nausea and 
apparent rotation An apparent movement of 
the surroundings may still be observed to a 
slight degree after the attack although in the 
opposite direction 

6 Objective sv mptoms after the attack of 
vertigo of a slight degree consist in more or 
less distinct disturbance of equilibrium and 
temporary disturbance of gait after violent 
attacks we note convulsions clonic spasms 
and vomiting In the case of labvnnthme 
vertigo vomiting always occurs at the end of 
the attack and is a sy mptom of sev ere \ ertigo 
Rotary vertigo during an attack may be 
accompanied by tactile vertigo How'ever 
the latter may exist without the former 
Tactile vertigo has been thoroughly investi 
gated by Brunner He distinguishes (i) 
tactile vertigo with delusions on the location 
of objects within the tactile area and ( ) 
tactile vertigo with delusions as to location of 
the patients own bodv In the latter group 
he also includes latcropulsion It is a striking 
fact that rotary vertigo is frequently a svmp 
tom in cases of frontal brain tumor How ev er 
there are also cases of tumor of the middle 
cranial fossa with rotary vertigo 

Spontaneous nvstagmus is a typical symp 
tom of brain tumors w hich produce the choked 
car Intracranial pressure as a whole may 
cause spontaneous nystagmus centrally In 
such cases the spontaneous nvstagmus onlv 
indicates the intracranial disease as such In 
connection however with the functional tests 
of the peripheral ear and the cerebellum the 
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spontaneous nystagmus ma> also be of great 
\alue m the localisation of the intracrannl 
tumor Tor this purpose houeter all details 
of the spontaneous njstagmus must be con 
sulered Only one who has the skill and e\ 
penence to observe exactlv the eight points of 
spontaneous n>stagmus which I empha ized 
vears ago will be able to utilize it as a diag 
nostic aid and a valuable sjmptom in the wav 
of localization The tight points that have 
to be established in considering spontaneous 
n> tagmus are the following 

I 1 he association or dissociation of the 
spontaneous nvstagmus viz whether or not 
it IS constant in regard to direction amplitude 
frequenev and mtcnsitv 

The direction^ — to the right to the left 
upward and oblique 

; Torm of motion — rotating straight 
combined 

4 The velocity measured by the number of 
nvstagmic strokes m the time unit (more than 
100 strokes rapid 40 to 100 strokes medium 
under 40 strokes slow) 

5 Vmplitude — coarse medium and small 
stroked 

6 Intensity — low medium and highest 
degree of intensity according to \Icxandcr In 
the slightest degree the spontaneous nystag 
mus is visible only when looking m the direc 
tion of the quick components m the medium 
degree the nystagmus is also visible when 
looking straight ahead m the highest degree 
of intensitv the nystagmus remains visible 
when looking to the other side viz toward 
the slow component hence it is independent 
of the direction m which one looks 

7 The duration of the nvstagmus When 
spontaneous nystagmus is observed for a 
longer time it may cither (a) remain the same 
(b) disappear periodically or (c) be more pro 
nounced gradually especially by epeatedly 
turning to the side 

S Ihe readme s of the nystagmus yvhich 
al o includes the motor ny stagmus mentioned 
by Brunner 

If we con ider the details of spontaneous 
nystagmus they ma\ help to determine a fun 
damcntal localization of the pathology 

First of all we know that a violent sponta 
neous ny stagmus may be caused only by- acute 


severe changes of the peripheral labvrmth 
(injuries and foudroyant suppurabon) anl 
that even under such circumstances the sever 
ity of the symptoms together with the spon 
taneous nystagmus has usually diminished 
by the end of the first week The mavimal 
IVTie of spontaneous n\ stagmu on account of 
Its duration alont will allow us to concludt 
that It is due to a central di ea«e An ex 
tended straight nystagmus indicates central 
changes near the nucleus of von Bcchtereu 
w hile a straight and v ertical ny stagmus points 
to a disease within the reach of the po tenor 
lon^jitudinal bundle Spontaneous ny sta"mu 
however as a clinical symptom will have full 
significance only m connection with thelaby 
rmthme reflex excitabilitv 
1 he proper examination of the laby nnthinc 
reflex excitability consists of four cliflerent 
examinations the rotation calonc mechani 
cal and galvanic excitability tests 

Examination in the rotarv chair reveal the 
movabiiity of the labyrinthine epithelium 
the calonc examination reveals the moving 
and (lowing capacity of the endolymph the 
mechanical examination reveals the condition 
of the labyrinthine capsule and the galvanic 
examination rev cals the condition of the nerves 
of the peripheral labyrinth 
For y cars our efforts ha\ e been to 0 from 
the originally applied maximal excitability to 
the minimal excitability This was fully at 
tamed by Kobrak s method of minimal tx 
citability and by Kobrak s conception of the 
case of production of the nystagmus Jhu^ 
we have attained an exact foundation for 
examining the laby nnthme o\ ercxcitabihty a 
very important condition m the diagno 1 of 


jrain tumors 

When examining the labyrinth in the case 
if brain tumor Fischer maintains that we can 
peak of a pathological reflex excitability onlv 
f there 15, also a spontaneous ny stagmu at 
he same time Thus he found the la ' 
inthine reflex excitability changed pathoio'u 
ally m 14 of 4 1 cases of cerebral tumor tive 
ither cases m which the examination ol tnc 
•xternal ear showed pathological chaiv’es u 

1“ t 


reflex excitability 
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\s to the important details of hia cases 
Eischer reports the following In most of 
the cases v,e have to deal with an increased 
cvcitabilit) inasmuch as both the latenc> is 
shortened and the nj stagmus lengthened (7 of 
9 cases) The ov erexcitabilitv in almost all 
cases refers to both sides so that this sv mptom 
IS of no importance in localization and can be 
con idered onlv as the expression of increased 
intracranial pre sure — a sv mptom of obstruc 
tion If the increase of pressure in the skull 
cavitv becomes intensue very rapidlv or if 
such increased pressure is obsen, ed for some 
time the initial ov erevcitabihtj of the labv 
nnthine reflex excitability mav graduallv 
dimmish This is analogous to the other re 
flexes which \m!1 increa e as long as the condi 
tion of irritation persists whereas withparal 
v<5is they will diminish or disappear In m> 
material of 9 cases having a pathologically 
changed imtabilitv I could ob erv e onl> 
cases with irntabilitj below the normal The 
one case w as a frontal lobe tumor w hich at the 
beginning produced an ovcrexcitabilit) of both 
labyrinths and only repeated otological in 
y c'stigations showed an excitabilit) below the 
normal The other case was an endothelioma 
of the dura which had cornpre* cd the greater 
part of the temporal lobe and which was ac 
compamed bv a proliferation of the tumor 
substance into the petrous bone I could in 
this ca e Cstabli h clmicall} an e\citabiht> of 
the affected side below the normal and an 
oyerevcitabiht) of the contralateral side Sc 
rial 'sections made through the ear in this case 
did not ‘show anj changes in the nervous labv 
rmthicus nor m the ganglion nor in the 
terminal places y\hereas the spaces of the 
middle ear were filled yyith tumor substance 
and the tvmpanic membrane yyas considera 
ablv thickened as a result of the tumor in 
filtration In discussing the histological find 
mgs of the e ca es I stated that the tumor 
masses had rendered difficult the conduct of 
irntation and that this fact yyas the cause of 
the underexcitabihty and more particularly 
of the y er> much prolonged latent period 
Examination m the rotary chair will some 
times giye valuable information about the 
choked ear Eeflex excitabilit) mav thus be 
maintained vMth no calonc excitabilit) or 
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reflex excitabilit) mav be absent yyhereas 
calonc excitabilit) is maintained 

In the presence of increased intracranial 
pressure the sensation after turning mav be 
disturbed (Fischer) Eaglcton under such 
circumstance found reduced excitabilit) of 
the reflex within the sphere of the vertical 
seraiarcular canals In neoplasms within the 
posterior cranial fossv the greatl) increased 
intracranial pressure places the lab)rmth 
entirely out of function Especially with the 
circumscribed subdural or arachnoid accumu 
lation of fluid upon the anterior surface of the 
cerebellum and the brainstem the reflex ex 
citabihty upon rotation ma) be greatl) dim 
imshcd In general yye must be yery careful 
in examining m the rotar) chair patients yyho 
are suffering from a brain disease Too Mgor 
ous turmng mi) haxe serious consequences 
Spontaneous past pointing is known to be a 
ch iractenstic s) mptom of neoplasms of the 
cerebellum Howeser Fischer found spon 
taneous past pointing in 4 of 44 cases of brain 
neoplasms of the anterior and middle cranial 
fossa and m 3 other cases found an atypical 
pointing reaction He could not decide yyheth 
er or not m these cases he had to deal with a 
distant lesion of the cerebellum N ey erthele s 
It IS established that spontaneous past point 
ing dot not come within the scope of choked 
lab)nnth 

In onl) 2 cases of 44 Fischer found an 
at)'pical falling reaction The tonus reaction 
of the arm according to yyhich the sensation 
of gravity of both sides of the bod) is sub 
jcctivel) changed due to Iab)rmthinc irnta 
tion IS of no practical importance for the 
diagnostic examination of brain tumors 
\\hen examining spontaneous n) stagmus 
we must pay attention to an) evident paralv 
SIS of thee) e muscles as thi often occurs yyith 
increased intracranial pressure more particu 
lari) on the rectus externus In such cases 
the ey e yy ith the lab) nnthine reflex yy ill make 
stronger strokes in the direction of the paretic 
muscle than the unaffected e)e thus simulat 
mg a dissociated n) stagmus In all cases m 
which paral)MS of the e)e muscles is caused 
bj a lesion of the nucleus the eye upon the 
paral) 7 ed side will lag behind in the calonc 
test and thus the stroke of the healthy e)e 
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will be stronger If on the other hand the 
chsturlnnce of the e\ e muscles i due to a 
lesion in the peripheral portion of the ner\e 
the n\stagmus will be associated with imta 
tion of the lab\ nnth 

Of further clinical importance is the paral> 
sis of conjUt,ate moaements of the e>es 
Fischer mentions 2 groups the horizontal and 
the \crtical laraKsis of conjugue moae 
ments of the e>es to either side ma\ be caused 
b\ a disturbance m the pons or in the cortex 
The patholog\ in a case of paral>si of con 
lugite moaemonts to either side due to a 
corti al le ion is alwa^b found at the base of 
the econd frontal con\olution in the g\ru 
angularis or about the tissura calcarma of the 
occipital lobe In the ca r of a brain tumor 
which exhibit re trietion of horizontal ocular 
moxement we must hrst ascertain whether 
or n t we ha\t to deal with a parahsjsof eon 
jug lie moxement or with a parah^is of the 
mu tie it ell With pontile paralxsis no ex 
penmental nxstagmu will be produced in 
ca es in whith the labxrmthine reflex arc is 
ctjinllv interrupted When the latter j> in 
jured through i tumor the quick component 
will di appeir whereas the slow component 
will per 1 t 

1 hus Biranx could produce b> rotation 
onh the low component ot nv ta<»mu in a 
pitient with a parah is of conjugate mo\e 
mcnl In this ease at the climax of the 

disca c nnxement of the exes could not be 
produced m an\ other wax than b\ vt libular 
irritation \utops\ rexealed a luetic inhltra 
tion of the corpora quidngemina down to the 
pon On the principle that spontaneous and 
reflexh produ cd nxstagmus xxcre lacking 
Baranx a umed that the motor tract /?r ext 
moxement w i cle&troxcd at the level of the 
xisual center or between the latter and the 
nuclear region On account of the irrilabilitx 
of the I ibx nnth it x\as out of the question to 
determine whether the nucleus was full> or 
almo t tullx intact whereas in paralv is of 
horizontxl conjugate moxements the di 
tinction between cortical and pontile lesion 
max be di eu ed ‘'uch differential dia^no 1 
does not come into consideration in paral>sis 
of xertical conjugate moxements becau e we 
do not know of an> area m the cerebral cortex 


which when dcstrojed will produce uch a 
paralxsis Therefore we can conclude thit 
this sxmptom is of great localizm xalue m 
tumors of the midbrain In such ca es there 
usuall> i!, a spontaneous nxsta'^mus in th 
opposite direction hence with paralv 1 of 
conjugate movements of the e>es upward a 
downward vertical nxstagmus and tire t rsi 
xvill be pre ent 

If the tumor reaches further caudad for 
instance into the rCj^ion of the nuclei of the 
txe muscles or into the fasciculus Ion itu 
dinalis posterior then a combination of paral 
>sis of the xertical and horizontal conju ate 
movements max be pre ent In such a ca c 
the quick component of the nystagmus will be 
mis mg when the labyrinth is bcin examined 

These arc all of the ear symptom which are 
observed in ca e of brain neoph m and wc 
must now inquire how much the indixadual 
finding change charactcristicallv if we group 
llic neoplasms according to their locition 
such as those of the anterior po tenor and 
middle cranial fossx It goe without savin 
that the changes in the car v\j1I be more dc 
V eloped typical and frequent the nearer the 
tumor IS to the ear However if x\e \\i h to 
stu<lv the choked ear we mu t exclude all 
case m which the ear was attacked by the 
neoplasm dircctlx either — as 1 the case xMth 
manx eighth nerxe neopla m — by the growth 
of the tumor into the depth of the inner tar 
or — as i the case with tumor of the cere 
licllum and cerebellopontile an le— bx the 
spreading of the neonh m Irom the brain into 
the ear Ot cour e in such case there are 
signs of conge tion m the inner car but onlx 
after haxing sufhcientlx c tabhshed elinicallv 
and anitomicallx the picture of the choked 
cir are we able t J ditTcrentiatc the clnn *• r)l 
the ear cau ed bx obstruction from the other 
change of the ear due to elircct tvCcn ion oJ 
the neophsm into the ear In the (ir t place 
we mu t inxt tigate uch chan c 0 the ear 
as haxe been dircetlx cau ed bx the brai 
neopla m and for sueh an inxe tigatnn e 
most suitable ca e will be tho e m which the 
neoplasm i farthe t from the inner auditorx 

^ I wish to state the following with re ard to 
change of the ear asso lated with neopla m 
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of the front'll lobes of the brain the midbram 
and finalU the cerebellum and the brainstem 
excluding the ca^es of direct extension of the 
neoplasm into the ear 

In neoplasms of the anterior and middle 
cranial fossx Fi cher found ear changes in 77 
per cent of 44 cases in 60 per cent of all cases 
the cochlea lias di turbed and in the majontx 
of cases the disturbance uas on either side 
In Q cases the cochlear alTection howed a 
distinct progres‘^ion The laM nnth was dis 
turbed m 60 per cent of the cases often with 
oxerexcitabilitx and more rareli with under 
excitabilitx In 4 cases there was xiolent 
spontaneous nistagmus without \crtigo and 
in 4 cases there w as spontaneous past pointing 

1 Neopi xsms of the Front XL I cues 
OF THE Brain 

\\ e frequentlx find slight difficultx of hear 
ing similar to that of the inner ear with 
decrease of the upper tone limit and insulx 
and sometime xarxing acuteness of hearing 
Among the labxnnthinc sxmptoms the dis 
turbances of equilibrium stand out most prom 
inentlj Fi cher has collected the earlx litera 
turc on this subject (Wernicke Moeh and 
\othnagel) and has found that Bruns was 
the hrst to point out the similantx of dis 
turbances of equilibrium which appeared with 
tumors of the frontal lobe to that appearing 
with the ataxia due to di«;eases of the cere 
bellum Bruns a sumed that the frontal lobe 
had the importance of a static locomotor organ 
which was in lunction superior to the cert 
bellum 

The anatomicophxsiological foundations of 
frontal ataxia haxe been repeatedh inxesti 
gated Bruns \nton Zingerle and Klcist 
a sumed that the frontal brain constitutes a 
center for the xoluntarx motions «tr\ing to 
maintain the equilibrium and that the im 
pulses coming from this center are conducted 
to the cerebellum as a co-orclmation center b\ 
wax of the frontopontile cerebellar tracts 
According to Flechsig and others there exist 
fa-sciclc of libers extending from the frontal 
brain through the pons to the cerebellum 
W ernicke explains the frontal ataxia bx a 
paralxsis of the muscular apparatus of the 
trunk the centers of which are localized in 


the frontal lobes He supports his assertion 
b\ the inxestigations of Munk and Mexnert 
xxho attribute the strong dexdopment of the 
frontal brain in man and anthropoids to their 
upright position According to later inxesti 
gations (Sherrington ^ ogt) such opinion has 
been refuted On the other hand manx ob 
servers behexe that ataxia pre ent in frontal 
lobe tumors is cau cd bx the intracranial 
pre sure exerted on the cerebellum and the 
brainstem If uch is the ca‘?e homolateral 
disturbances of co ordination should be prox ed 
with frontal ataxia in the same xxax as with 
cerebellar ataxia ‘^ince we do not hax e to deal 
xxith bilateral exten'^ion of the neoplasms 
Ataxia IS an essential sxmptom for the local 
ization of tumor of the frontal lobe Fischer 
found tumors in 9 of 44 cases of cerebral dis 
turbed equilibrium In 8 of these 9 cases 
there was a neoplasm of the frontal brain 
One patient had a tumor of the corpora quad 
rigemina If besides disturbances of equilibri 
um there arc still other sxmptoms referable 
to the ear the differential diagnosis between a 
neoplasm of the frontal lobe and the cere 
bellum max become xerx difficult In the 
end xxe must alwaj s distinguish frontal ataxia 
from cerebellar ataxia Bilateral disturbance 
of co ordination of the same degree will speak 
for frontal lobe ataxia Homolateral or at 
least bilateral disturbance of co ordination 
not of the same degree speak for cerebellar 
ataxia Moreover normal acuteness of hear 
ing norma! labxrinlhine excitabilitx and no 
pontancous nx stagmus speak for frontal 
ataxia and against cerebcMar ataxia In 
general impaired hearing and labxrinthine 
oxerexcitabilitx point to a neoplasm of the 
posterior cranial fo '^a 1 ischcr however 

recentlx saw 3 ca'^es in xxhich such sxmptoms 
were found with a frontal brain neoplasm 
Spontaneous past pointing which Karlefors 
sax s appears with cerebral neoplasms maj be 
explained b\ the pres ure exerted on the cere 
bellum It is clinicallx characterized bx alter 
mting spontaneous past pointing or bx the 
appearance of a weaker pointing reaction with 
one or both extremities to rhe outside and a 
stronger reaction to the inside 

In cerebral neoplasms there should be cere 
bral past pointing whereas other cerebellar 
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sjmptoms nre mis ing In ^ of his recent 
cases of frontal brain neoplasm Fischer did 
not find anv cerebral past pointing and to 
him It 15 not surprising since he has alrtadj 
pro\ed bv his in%estigations that spontaneous 
past pointing may e\en be missing uith cere 
bdlar neoplasms ’^larburg has demonstrated 
cerebellar ataxia as the. summarx of 3 groups 
of disturbances 

1 Di turbances of lnner^atlon fdjsmetna 
hvpermctna) "^iich disturbance is tested b> 
means of the finger to nose test finger to 
linger test hnee to heel test by walking on a 
line and b\ \\ liking with one leg crossed in 
front of the other 

2 Disturbed continuity of muscular con 
triction — astasia Jhe e disturbances are 
charactcrucd by insecurity baking stagger 
ing andeyen lallmg 

3 Disturbances in the order of motions — 
asy ngcria — char ictenred by the st iving behind 
of the trunk when the patient walks ahead 
The same thing is obscryed when the patient 
wishes to sit up from a King position He will 
then rai e his legs unnecessarily high from 
the bed 

Kormal acutene s of hearing or slight um 
lateral or bilucral or larving decrease of 
hearing speaks for an affection of the fron 
tal brain Ihere is no spontaneous ny tag 
mus or but a slight one with frontal brain 
neoplasms yyhertas a marked coar e and 
straight ny ta^mu ol hit,h intensity is found 
with affections of the posterior cranial fossa 
Uith frontal hbe proce es there is usually 
slight spontaneou inclination to fall without 
iny charicteci tic localization while with 
diseases ot the erebellura there is alw lys an 
inclination to lull m a certain direction With 
affections of the ycrmiform process and the 
middle lobe of the cerebellum the pitient is 
inclined to fall backw ard or forward A lolent 
characteristic atta ks of labyrinthine xertigo 
as rotary or t ictile yertipO with spasms 
yomiting etc from the onset of brain symap 
toms indicate an infection neir thepostenor 
cranial fossa wherea slight y ertigo indicates 
an affection of the frontal brain An early 
appearance of a choked discwithseaereM ual 
di turbances sjieaks for an affection m the 
posterior cranial fossa 


2 Neoplasms of the Parilt \l Lobe 
AND THE Intern tt C\psule 
Fischer was able to show quite dearly that 
m these cases the ear sy mptoms depend upon 
the other signs of obstruction Among 10 pa 
netal brain neoplasms he found the ear to be 
normal m 3 cases with no symptoms of ob 
struction On the other hand he ascertained 
that particularly in the case of parietal brain 
neoplasms the car symptoms appeared and 
grew clearly stronger as the intracranial pre 
sure Increased Such ear symptoms were 
manifested by reduction m hearm ability 
shortened conduction of sound by the crania! 
bone reduced upper limit of sound and 
Spontaneous nystagmus With neoplasm of 
the parietal lobe there are sometime dis 
turbance of the ■jense of touch and po ition 
Di tutbed hearing may be the co^se^uence 
of obstruction or it may be a lo allied simp 
tom yyith extension of the neoplasm to the 
auditory cortex of the temporal lobe Deaf 
ness ot cortical origin always in\ohe both 
Sides and is usually only slight Unilateral 
deafness therefore speaks for symptoms of 
obstruction m the peripheral or^an If deaf 
ness Signifies a localized symptom there are 
usually no symptoms of labyrinthine excit 
ability or defect of the laby nnth 


3 Neoplasms of the Occipital Lobe 
Here symptoms of laby rinthme excitability 
yyill appear more frequently than iho e of 
cochlear excitability of the neoplasm on the 
cerebellum With no intracranial pre sure 
the car is found to be normal In neoplasm 
of the occipital Jobe change m the eye are 
of cour e much more xaluable as local zin 
aid than are changes m the ears The lab 
renthme reflex excitability doc not help la 
the diagnosis since oy erexci lability and under 
excitability of the laby nnth may appear either 
with general intracranial pre sure or y'lth oi 
turbance in the neighborhood of the cere 
bellar fibers i 

Eagleton asserts that mcrca cd mtncranii 
pressure lead to a decreased extitabiu > 0 
the yertical semicircular canal It ° 
entirely excluded with localization m tnc 
postenor cranial fos a Thi sy mptom 1 cer 
tainly a general one and does not permi 
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accurate localization According to Eagleton 
an accumulation of cerebrospinal fluid abo\e 
the portion of the anterior surface on the 
cerebellum \\hich is opposite to that of the 
posterior surface of the petrous portion of the 
temporal lobe produces the following sjmp 
toms diminished duration of the turning njs 
tagmus exclusion of both \ ertical semicircular 
canals and spontaneous past pointing Later 
on the spontaneous past pointing will dis 
appear Bj means of lab> rinthme irritation 
howe\er it will not be possible to produce 
past pointing in the direction opposite to that 
of the former spontaneous past pointing Ac 
cumulation of exudate in the arachnoid meshes 
aboa e the cerebellum diminishes the duration 
of the rotarj nystagmus b\ half Stenxers 
reports the forced holding of the head with 
brain tumors aboae and below the tentorium 
This he attributes to mechanical factors 
caused b> di turbed outflow of the exudate 
If the tumor is abo\e the tentorium the 
patient will bend his head backward in order 
to facilitate the outflow from the third into 
the fourth aentncle With tumors of the 
postenor cranial fossa the patient will hold 
his head forward in order to widen the com 
mumcation between the fourth \entncle and 
the cisterna magna and also to widen the 
cisterna itself and to free the oblongata from 
pres«ure Such forced holding cannot be cor 
reeled b) cerebral innervation 

4 Neoplvsms or the Posterior Fossv 

V TUMORS OF THE CEREBELLOPOVTILE 
ANGLE 

a '\cr us acu ticus •uinors Fischer found 
homolateral deafness and also in a consider 
able number of case deafness of the inner 
ear of the opposite ide of which the patient 
knew nothing subjectively In 44 per cent 
the hbjrmth was not excitable on the side of 
the neoplasm Depending upon the position 
or size of the neoplasm both lab> rmths may 
be unexcitable and both sides deaf In i case 
Fischer found ine.\citabilit> by rotation on 
the contralateral side and in another ca'^e 
overcxcitabilitj on the contralateral side with 
ine\citabiht> on the homolateral side and a 
nystagmus for 6 minutes after the calonc 
test He found spontaneous n>stagmus in 55 


per cent of the acoustic tumors and spontane 
ous past pointing 8 times in 7 cases of which 
3 showed spontaneous past pointing of the 
homolateral extremity toward the side of lo 
calization whereas the other extremitj pointed 
correctly 

b Tumors of the cereheHo pontile angle ex 
eluding the acoustic nenc tumors The ear 
symptoms depend upon the seat of the neo 
plasm and in the majority of cases there is 
homolateral deafness and homolateral inex 
citability and underexcitability 

c heoplasms of the pons and the medulla 
oblongata Fischer found m some cases deaf 
ness and mexcitabihty on the affected side 
However there are also cases of overex 
citability with deafness or normal hearing 

With hydrops of the recessus lateralis the 
spontaneous ny stagmus may occur m attacks 
varying with the position of the head 

B NEOPLASMS OF THE CEREBELLUM 

In about 50 per cent of the cases there is 
an affection of the inner ear and sometimes 
deafness Spontaneous past pointing is not 
often found Fischer found such past pointing 
in -» out of 16 cases At the same time there 
may exist labyrinthine overexcitabihty and 
sometimes forced holding of the head In 
some cases there is no pointing reaction after 
experimental irritation of the laby nnth There 
may be atypical falling direction after the 
calonc test 

Course and Prognosis 

W'lth early operation of the brain tumor 
many changes of the labyrinth may return to 
normal such as hy perxmia and also formativ e 
changes without disturbance of function of 
the inner ear If however the choked laby 
nnth has persisted for some time no healing 
with restitutio ad integrum is to be expected 
The lost auditory cells cannot be restituted 
and the dilatations agglutinations etc repre 
sent permanent changes If during the 
process of the choked laby nnth permanent 
changes of the inner auditory canal and the 
aqueducts hav e dev eloped then after the ex 
elusion of the causative brain disease the 
affection of the inner ear may continue and 
dev elop into dcgenerativ e atrophy of the nerv e 



SUrrER\ GWECOLOGlt AND OBSTETRICS 


endings 'ind the nenea of the lah>nnth We 
shall meet uith the same unfa^orabf< progno 
SIS in all cases m t\hich during obs.lruction 
endolv mphatic ha.morrhagcs and endoI>m 
phatic exudations ha\c cle\ eloped In cases 
of ilecompre&sion brain operations we must 
take into consideration the danger of hrmor 
rhage within the region of the labjnnth 
csptciall) in the endol) mphatic portion and 
with the region of the internal auditorj canal 

Divcnosis of the Choked F\r 
A ccordin to FulHs m go per tent of the 
brain neoplasms the choked disc of the optic 
ntrve could be found Hahermann describes 
the thol cd car from the clinical atew'point as 
incrca inglv poor hearing of deep sound 
through the bones of the head with com 
parati\el\ good hearing otherwise From the 
patholo ICO anatomical standpoint there art > 
groups fi) \enous htperoimia and Itmph 
ta 1 f ) inflammation and I ) degenerative 
atroplu Fi cher de cribes subjettive noises 
dimini bed hcarin^ short ned conduction of 
medium ouiuL b> the cranial bones dimm 
ishtd upper limit of sound etc Ik found 
th it in ccrtbral neophsms the etr svmptoms 
appeared imultancousK with the changes of 
th fun lus 3cuh In two cases the<ars>mp 
tim preceded tho e cf the ete JTjus the 
ear tindine,s are of great importance for the 
earU dii^njsisol the neoplasms of the anterior 
and middle c unilfost Of still greater im 
portanec however are the ear findings in the 
fli ign< SIS c 1 nt 3p] rsms of the posterior cranial 
fo sr in 1 acou tic nerve 
It is much more difficult to judge the choked 
libvnnth b\ the tlinical ear findings in con 
ncetion with brim tumors Iischcr studied 
this quo ti in with the tumor matenal at 
D el her hnie He found that in quite a 
considerable percentage of cases there were 
po itive ear hndin'^s whereas the percentage 
wa far behind that of the choked disc incises 
of tumor of the anterior and middle cranial 
fossa and even among the positive eir find 
mg there mu t be diseases which are not 
cau ci b\ ob truetion but bv inflammation — 
neuritis nerv 1 oet i\i — orbv thcdirect piead 
ing of the tumor To a great extent this is 
the case w ith changes of the ear eluc to tumors 


of the posterior cranial fossa primarilj at 
the angle of the cerebellum pons and the 
eighth nerve itself Here the direct de eatr 
ative changes and the spreading of the neo 
plasm to the eighth nerv e are the m un factor 
Hence we mav assume that the farther the 
tumor Is from the inner auditor) canil the 
greater will be the lab)rmthme chan t due 
to the obstruction onlv 

Fischer considers both the ear changes and 
the choked disc to be important earlv dia 
nostic syTUptoms and of fundamental value in 
diagnosis The ear findings mav seldom be 
made use of m localization but till more 
irequentl) the> are of value than is the choked 
di c of the eve which permits a localization 
onl) in exceptional cases In order to c fab 
Iish the value of ear finding for the local di 
agnosis of brain neoplasms li cherhasdivided 
all cases under his observation into j group 

I Cases m which the ear findings indicate 
the correct diagnosis 

Ca cs m which the car findings are in 
dined to giv c incorrect localization 

3 Cases m which the ear hndin s are of no 
importance 

In 44 cases of cerebral neoplasms the ear 
findings together with other s) mptoms hclpeil 
to correct the diignosis of i case viz m 
47 5 per cent whereas in s case mz n pet 
cent the car findings influenced the dia no i 
in a wrong direction and in i8 casu viz 4^5 
per cent the ear findings were of no si nifi 
tance from a localizing diagno tic standpo nt 
In certain cases the otolomst could onh state 
whether or not the neoplasm vvas in the 
anterior or the middle cranial fo sa 

Among 7 ca cs of tumors of the acoustic 
nerve the car findin4,s helped correct tbe 
localization of the disease m 24 rase viz 
about go per cent In 3 case the car 
were misleading In 16 case ol cerebellar 
neoplasm the car findings helped make the 
correct diagnosis in 0 cases OnI> in cxcep 
tional cases will it be the ololOoi ts last to 
make the diap,no 1 of ncop! sm whereas in 
most ca<:es the car findings 
•support or w caken the dia^no i placed ov 
neurologist . 

From all these dUiber4.tions we arm 
the conclusion that the car change m nco 
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pla'^ms of the anterior ind posterior cranial 
fossa are the result of obstruction some of 
^^hlch are capable of restitution and some of 
i\hich \m 11 remain permanent \\ c must hnd 
out i^hat constitutes these obstructional 
changes of the ear and hoi\ thc^ come about 
Unfortunateh \\ e cannot obser\ e such change 
m the ear on the In ing patient u hde in cases 
of obstruction in the optic ner\e we are able 
to make a rapid and unobjectionable examina 
tion \\ e must therefore examine hislologi 
call) the ear of ca''Cb with fatal brain neo 
plasms and if possible we must take case^ m 
which no brain operation was performed Of 
particular \ alue are all such cases in w hich the 
ear was exact!) and rcpedtcdl) eximmcdchn 
icall) If we now summarize the anatomical 
ear findings of a greater number of such cases 
1 e earl> cases, and late cases we shall b> de 
grees get a picture of all the anatomical changes 
which arc possible with the choked ear Here 
however we soon meet with a great obstacle 
since the earl) cases are not subject to au 
tops) whereas the late cases show onl) the 
maximum of ear changes In order to ascer 
tain the obstructional changes in the inner 
ear we ma\ avail ourselves (a) of the well 
known histological changes in the thoked c>c 
(b) of experimental investigations and (c) of 
the anatomical ear findings of sccondar) lab) 
nnthine ifTections of the different primary 
diseases besides the brain neoplasms m 
which because of the nature of the primary 
disease obstruction of the labvrmth is al 
read) rendered possible 

\ORiI\L An VTOVIX 

The correlation between the skull and the 
ear is such that all changes of the skull rapidlv 
extend to the car and on the other hand 
changes of the car also will dircctl) influence 
the skull cavit) Such ear changes are well 
known as intracranial otogenous diseases b> 
their etiolog) occurrence and frequenc) The 
changes m the skull causing sccondar) changes 
in the ear are however not so well known 
Brunner would expect a difference in the 
changes and also m the reaction of the mtra 
cranial pressure upon the different anatomical 
structures of the optic nerve which is part of 
the central nerv ous sv stem and of the acoustic 


nerve which is a peripheral nerve In oppo^i 
tion to this we must remember that e pecially 
with the labv nnthine nerve the gha (cortical) 
extends more to the peripher) and on account 
of the channel hie connections between the 
inner ear and the skull cav it) the intracranial 
pressure will be conducted to the peripher) of 
the lab)rinth far better than it would be in 
the case of the ev e 

rhcoretical reflections on the occurrence of 
symptoms of choked lab) rinth lead to differ 
ent conclusion according to the initial view 
point The comparative!) close and direct 
connection between the labvrmth and the 
cndocranium will make it hkel) that changes 
due to the intracranial pressure will be noticed 
quite readil) in the labyrinth We must con 
sider th it the inner auditor) canal is con 
siderabl) less filled b) nerves which go 
through this canal than is the foramen opti 
cum through which the nerv us opticus passes 
Especiall) in the fundus of the inner auditor) 
canal w ithin the reach of the ramified octav us 
we meet with wide fissures filled with cere 
brospinal fluid which clirectl) conduct the 
changes of pressure The aquxductus cochlex 
connects the scala tympani of the cochlea 
dircctl) with the endodural space 

If we wish to prove the possibility of a 
choked ear we must discuss a senes of ques 
tions in different ways Ihe most import int 
of these are the following 

1 What theoretical premises offer to the 
normal anatomy the casual and the regular 
occurrence of obstructions in the labyrinth? 

2 What conclusion may be derived from 
the physiology of the ear m regard to ob 
struction? 

3 What pathologico anatomical findings 
offer an illustration for what we call a chol ed 
ear? 

4 What clinical facts speak for the chol ed 
ear? It is to be understood that here we shall 
admit only such findings as have actually 
typical and frequent details 

THE NOrilVL ANVTOillCVL HYPOTHESIS TOR 

THE PRODUCTION 01 THE CHORFD E \R 

The labyrinth is directly connected with 
the skull by three channels two of which viz 
the inner auditory canal and the aqueduct of 
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the cochlea end intradurallj whereas the 
third one le the aquxductus \estibuh ends 
e\tradura]l> The inner auditor) canal as 
far as it is not filled b) the ner\us acustico 
facialis conducts the Ijmph stream which 
courses m and around this nen.e through the 
little channels which run between the labj 
nnth and the inner auditor) canal to the 
penpher) of the inner ear The aqu'cductus 
cochlea? ends peril) mphaticall) and the ductus 
endol) mphat icus terminates endol) mphatica! 
1> W e thus see that the preformetl normal 
channels which represent the connection be 
tween the skull cant) and the ear tmninate 
bothcentrall) and peripheral!) Another ques 
tion is that of permeability NormMK there 
remains enough of a hssure around the ner\'us 
acusticus in the inner auditor) canal which 
IS Idled with cerebrospinal fluid and which 
ends however m the depth of the inner audi 
tor) canal Its continuation toward the pen 
phen does not consist of an> thing el«e but the 
sum of the microscopical Ijmph spaces which 
run along the ner\ e branches into the inner ear 

\\e must not howeier neglect the differ 
ence namely that the increased intracranial 
pressure and the obstruction have a more 
direct and stronger influence on the optic than 
on the acoustic nerve 

According to Karlefors the function of the 
aquaductus cochlece consists in the exchange 
of fluid between the brain space and the laby 
nnth \\ith adults in general it does not 
appear to let the fluid through quite so easil) 
The question may arise whether the stream 
flows from the labvrinth to the meningeal 
spaces or m the opposite direction Karlefors 
as umes that the fluid in the aquaductus 
cochlcce runs from the meningeal spaces into 
the inner ear 

\ccording to such an hv^pothesis the chan 
nel would be the same as the pacchionian 
granulations and the nerve sheaths would 
be a drainage for the subarachnoid space and 
thus would also provide the peril) mphatic 
space with fluid According to Fischer wemx) 
consider the anatomical change of the ear m 
the same wa) as we do those of the eve m 
cases of increased intracranial pressure 

I cannot go into the theorie of intracranial 
pressure m detail Three groups of change 


have been considered which are the cau e of 
intracranial pressure svmptoms and which 
should also prove the cau e of choLed ear 
(a) the increased fluid pressure (b) disturbed 
arculation and (c) cerebral compres ion 
Different causes have been assumed for the 
choked disc and three different theorie have 
been developed the mechanical theor> the 
theor) of inflammation and the neurotrophic 
theor) Tor the etiology of the choked ear 
w e must moreov er consider v enous obstruction 
and compression of smuscs m the skull and the 
labiht) of the blood vascularization of the 
inner ear in w hich case — as Brunner supposes 
— previous vasomotor disturbance will create 
a locus minons resistentio? in the membranou 
laby nnth and m consequence whereof ob 
struction w ill dev elop more easfl) 

Cmboh of the artena auditua interna maj 
cause a neuritis nerv i octav i An) disturbance 
m the circulation of blood in the lab) nnth 
must cause a rapid change of pressure there 
since the capillanes here not onl) serve to 
nourish the tissue but the endol) mph ecre 
tion takes place m the stria v asculans and the 
slightest disturbance in th latter must soon 
be noticeable m the labyrinth Tin takes 
place more rapidl) as the membranous labv 
nnth 1 covered by a rigid os ecus tissue in 
who e area change of pre sure mav be com 
pensated onl) b) the changed position of the 
stapes and the membrane of the fene tra 
rotunda Lab)nnthjne hTjnorrhagcs ma> be 
considered as consequence of mcrea ed intra 
cranial pre sure as far as we have to deal with 
extensive and endol) mphatic hxmorrhage 
(Moos 1S94 Panse 1906) 

Sometimes the tumor formation within the 
reach of the cerebellopontile angle will Ic^d 
to a widening of the inner auditor) canal 
(also when the neoplasm itself had not been 
in the inner auditor) canal) toavvidemn 0 
the blood v essel in the inner auditor) canal 
b> obstruction analagous to the widenin 0 
the cerebellar and pontile ve el with suen 
tumors as have been recenti) desenbed m 

Nislukawa and to changes as with the cho 

disc of the e)e The waUs of the vnden^ 
vessels will often degenerate and with acute 
decompression ma) crack and thus cau 
haimoiThages m the inner auditory canal 
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According to Hasse the o^erflo^\ of the 
peril} mphs of the inner ear in the majontj 
of cases of adults will take place m the inner 
auditor} canal and only m a feu cases in the 
aquTductus cochleoi The permeabiht} of the 
aquxductus cochlea of the normal has been 
found onl} in children in w horn it is empt\ and 
short uhereas in adults it is long and narrow 
Often in normal cases we shall find it nar 
rowed and impermeable b} connectiae tissue 
w alls karlefors supposes the exchange of fluid 
between the endocranium and lab} rinth to be 
in the aquxductus cochlex although the latter 
in general is not easiH permeable with adults 

Ihe widening of the aquxductus cochlex in 
a case of h} drocephalus (Habermann Alex 
ander) ma} be considered rather as an in 
hibited de\ elopment than the consequence of 
increased pressure \\ hilc it is true that the 
aquxductus xestibuh and the ductus endo 
l}mphaticus enclosed m the former terminate 
extradurall} }et we must con'^idcr that the 
endol}mphatic sac which contains the endo 
1} mph and is embedded in the dura is situated 
on the posterior surface of the petrous bone 
and thus with intracranial increase of pres 
sure the contents of the sac must be pushed 
forward against the sacculus xestibuh Xhc 
aquxductus xestibuh conducts the ductus 
endol}mphaticus and the space between the 
latter and the osseous wall is hlled bv con 
nectixe tissue Howexcr there are distinct 
and xer} fine accompanxing l}mph xcssels 
XX Inch extend to the outside as far as the 
saccus endol}mphaticus 

Finallx x\e must sa} that the normal ana 
tomical premises olTered b} the three channels 
mentioned are not alone suflicient to expect 
t}pical appearance and t}pical extension of 
changes 

In ca'ies of pithological changes in the ‘^kull 
caxit} m the ear and more particulirlj m 
intracranial pressure xxe shall howexer get 
a diflerent impression if xxe consider the sup 
pi} of blood X essels of the inner ear Here 
the connection is established b\ the thin ar 
teria auditixa interna xxhich takes its course 
from the circle of Willis xxhich is about 4 
centimeters long has no branch and which 
resolx es into terminal arteries AIrcad} from 
the normal anatomical structure it maj be 


expected that exen slightl} disturbed cir 
cuiation in the skull caxit} must rapidl} in 
flucncc the suppl} of blood to the lab}rmth 
both m regard to functional disturbances and 
organic changes W e must bear in mind that 
the arteria auditix a interna works like a feeler 
lexer on the pressure and the disturbances of 
circulation of the skull and that jts move 
ments as the} are otherxxi^e registered on the 
k}mograph are not expressed b} a s}mptom 
complex of the inner ear 
W ittmaack injected mdia ink into the sub 
arachnoid space ot a lixmg cat and obtained 
the following result Part of the substances 
injected into the subarachnoid space within a 
short time spread all oxer the subarachnoid 
space as a result of the osmotic differences 
At the same time the> get to the tissues of the 
subarachnoid space and its communications 
with the neighboring l}mph tracts which 
mainly run along the tissue of the nerxes 
The aqu cductus cochlea? also belongs to such 
communications so that these substances may 
enter through the former into the peril} m 
phatic labx nnth space (Eischer) 

Quincke bx ex-penments on a dog found a 
direct connection between the subarachnoid 
space and the scala t}mpani 
As to the rest the results of experimental 
inxcstigation arc not unequivocal Brunner 
b\ \ ra} experiments on }oung dogs pro 
duced an acute h} drocephalus mternus which 
was followed b} a considerable acute intra 
cranial pressure However he could not ob 
serve an} clinical ear s}mptoms Ihe inner 
car of a cat treated in the same wa} was 
normal from the histological standpoint On 
the other hand Szasz experimental!} succeeded 
in producing a vasomotor nystagmus with 
am} I nitrite It is beyond an> doubt that the 
intracranial excessive pressure leads to an 
increased pressure in the lab} nnth whereas 
the regular appearance and the duration of 
changes still remain questionable 

It has not as }et been determined experi 
mentall} what the viechantcal changes in the 
membranous lab} nnth are which result from 
the intracranial increase of pressure How 
ever the ear findings with meningitis point to 
the fact that depression of Reissners mem 
brane (Stembruegge Gomperz Moos and 
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others) cannot be explained b> the foregoing 
and must be explained rather as an artifact 
Quix considers depre sion of the mebrana 
vestibularis with acusticus tumors to be the 
consequence of penl>mph'itic excessive pres 
sure due to intracranial increase of pre sure 
the latter besides ma> cause a vasomotor 
irritation of the labjrmth 

Of considerable importance is the disturbed 
l>mph secretion of the inner ear which con 
dition has been deduced from the histological 
picture b> Rejto Wittmaack and Zange 
WittmaacL believes that h> drops of the inner 
ear results from a hypersecretion of the endo 
hmphs in the stria vascularis This assump 
tion however is rejected b> Brunner Nagel 
and Cimplmger found serous exudate with 
out an> s>mptoms in the case of choked 
Iab\ rmth Lab> nnthine hxmorrhages follow 
mg decompre sion operations on the skull hav e 
not as y et been observed 

J he individual portions of the membranous 
labvrmth do not offer the same premises for 
reaction due to obstruction The plan of the 
perilymphatic tissue leads us to expect that 
the membranous cochlea and the sacculus will 
strong!) and rapidl> react to changes of 
pressure whereas the semicircular canals and 
the utriculus are more protected against pres 
sure by perilymphatic septa (Burlctt and 
Koster and Alexander) This discrepancy 
has been fully noted with regard to increas^ 
pressure coming from the middle ear and it 
illustrates the fundamental difference between 
the physiological action of the cochlea and the 
labjrmth However pathological cases also 
conhrm our viewpoint since ectasies as a 
sequence of intracranial pre sure changes ap 
pearevrl) ind arc frequentlj found within the 
vicinit) of the pars inferior whereas thej are 
V er> eldom seen in the pars superior and then 
only on the utriculus and not on theampuJlx 
and the semicircular canals 

Choked ectasia ma> be folloyved b> other 
changes such asvenoush>perTmiaandl>mph 
Stasis and mflammatorv and finallj degenera 
tive proce es with atrophj (Habermann) 
maj possibl) be combined w ith them from the 
verj beginning 

1 he ensorv cells in the cochlea as regards 
nutrition apparentl) depend entirel) upon the 


stria vascularis as the artcria auditna mterna 
remains intact Thus Quix ob erved that the 
sensory cells of the lab> rmth were intact m a 
case of acusticus tumor m spite of complete 
atrophy of the nerve stem 

In what way may the peripheral inner ear 
change on such an irritation’ There may 
occur temporary and permanent change Ac 
cording to their localization change mav be 
distinguished as follows (i) m the nerve f) 
m the nerve endings m the walK of the 
membranous inner ear (4) m the perilymph 
and endolymph (5) m the penlymphatic ti 
sue and the penlymphatic septa (6) in the 
labyrinthine capsule (7) m the labj nnthine 
windows and their obturatin'^ portions 
In general tht labyrinth is more re istant 
to injuries than the cochlea re ardle s a to 
whether they come from the periphery or 
from the skull cavity Such a clinical ex 
perience is justiSed by two facts 
I The re istance of a sense organ increase 
with the phylogenetic age In the inner ear 
of man two apparatuses of very different 
phy logenetic age are united anatomically The 
labyrinth goe through the entire sene of 
animals down to the world of plants In fact 
It 1 the primary sense organ The cochlea on 
the other hand is an organ of hearing \az a 
sensory apparatus excitable by yibraiion 
coming from the exterior It is fir t found in 
amphibians Tht cochlear form viz the form 
of a round tube i shown rudimentanly in 
birds while the coil like cochlea is only founl 
m mammalia 

If we examine the size of the cell elements 
of which the nervous portions of the inner ear 
are composed we hnd that the sensory cel) 
in the labyrinth are larger than tho e in the 
cochlea and that the cochlearis and the gan 
glion spirals are composed of very thin n«\c 
fibers and very small ganglion cells J^e 
nervus facialis shows the thicke t nerve fiber 
and the largest ganglion cel) all the nay 
through whereas the labyrinthine nerve anu 
Its peripheral ganglia stand betw een the 
cochlearis and the faciali as to si e 
Fischer himself has hi tologically 
S cases of tumors of the anterior and miduie 
cramal fo sm w hich hav e not been operated on 
and his findings m the inner ear are a follows 
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(i) exudative changes (2) passu e h> pcraemia 
(3) ha.raorrhages (4) changes in the blood 
vessels of the inner ear (5) circumscribed ob 
•^truction (6) cellular infiltration and diapede 
sis (7) increase of the labv rinthme pigmenta 
tion (8) agglutination and adhesions m the 
region of the membranous labj rmth (9) form 
itue changes of the membranous Hb>rmth 
(10) degenerative atrophies of the nerve gan 
glion apparatus and the nerv e endings and 

(ii) osseous degenerations 

In the cases of choked ear m which the 
tumors of the anterior and middle cranial 
Jossa; respective!} were not operated on 
Fischer found a homogeneous faintl> colored 
exudate with cellular contents At times he 
found a filiform exudate on the base of the 
Corti tunnel which I too have observed with 
chloroma of the cochlea The quantit> of 
exudate varies from the most mmiitc cir 
cumsenbed exudate m the scala and the vesti 
bule (auricle) to a large pronounced exudate of 
clots m the peril} mphatic and endolvmphatic 
spaces with accumulation of exudate along 
the nerve sheaths m the tractus spiralis fora 
minosus m the medullar} spaces m Havers 
resorption spaces of the cochlear capsule and 
m the ligamentum spirale 

H} peramia is almost as frequent We must 
however consider that an absolute unobjec 
tionable proof of hvperTmia is ver> difficult 
We find it in the cochlea in the form of a 
strong filling of the blood vessels m the medul 
lar} wall of the scala ot the promontor} vein 
of the auricle and of the lamina spiralis ossca 
Also m the v essels of the stria v asculans there 
IS frequentl) found a maximal filling of the 
strongly widened vessels which then project 
into the endol}mphatic lumen like a ledge 
Ihcre were similar findings in a case of luc 
tic lab} rinthme affection w ith indiv iduall} ac 
quired svphilis 

Fischer also refers to the constant occur 
rence of extravasation of blood in the lab} 
rinth which ma} var} from a microscopical 
amount to that of considerable size Ihere 
often occurs a fresh hxmorrhage next to an 
old one It is a question w hether the increased 
pigmentation in the lab} rmth which Haber 
mann and m}self have ascertained m cases of 
cerebral tumors and which I have also ob 


served with s}philis of the lab} rmth is asso 
aated with the hremorrhages A considerable 
portion of increased pigmentation represents 
the increase of the normal peril} mphatic lab> 
rinthme pigment which does not come from 
the blood Onl} m cases of luetic labyr} nthine 
affection hav e I seen extensiv c pigment lav ers 
Fischer has seen verv small hxmorrhages 
between the la} ers of the lamina spiralis m the 
ductus endol} mphaticus and in the sacculus 
I m}self saw such hemorrhages m the due 
tus endol} mphaticus and in the scalx more 
particular!} in the scala t}mpani and in the 
aquxductus cochlex Iherema} be extensive 
haemorrhages in the inner auditor} canal and 
m the scala septx (Brunner Fischer) 

Fischer refers to the histological s}mptoms 
of obstruction of the blood vessels m the inner 
auditor} canal The vessels are ver} much 
widened and around them is seen an abun 
dance of blue or red stratified corpuscles and 
often a b} aline degeneration and a homog 
cnous exudate in the vessel 

As direct s>mptoms of obstruction beside 
venous h}pcrxmia of the lab} rmth we must 
still consider the following homooenous trans 
udate in the l}mph spaces of the cochlear axis 
theserous transudate m the ligamentum spirale 
andthecedema In older cases a considerable 
connective tissue like thickening of the dural 
lining of the inner auditor} canal may occur 

The most important formative change is 
represented b> the ectasia of the entire pars 
inferior or part of the same — the cochlea the 
sacculus of the ductus reuniens the ductus 
and the saccus endol} mphaticus Some } ears 
ago I discussed the causes which prevent an 
ectasia within the reach of the pars superior 
Mz the utriculus theampullx and the semi 
arcular canals m such cases we observe onlv 
diminutions in size of the lumina and this but 
rarely 

Decompression operations on the brain and 
skull cavit} ma} cause traumatic hxmor 
rhages m the ear region and we can therefore 
consider such hxmorrhages as part of the 
s}mptoms of a choked ear onl} in cases that 
have not been operated upon Degenerative 
atroph} involves the peripheral ganglia and 
the nerve endings the sensor} cells will re 
main more or less degenerated The greater 
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part of the bone remains intact The onlj 
(hange that can be ascertained at all consist 
m the destruction of bone m the form of 
widened inner auditors canal i\ith a urcum 
scribed atroph\ and a formation of lacunae 
\\ hen specif\ mg the anatomical ear jindmgs 
of a thokcd cir with distant brain tumors we 
must also consider c\ses of eerebellar and 
acoustie ner\ c tumors I his group has alreadv 
aroused the interest of the inaestigators and 
We hall therefore ha\ e more complete ana 
tomieal car Jindings Fi chcr has compiled 
from the liter iture the anatomical ear findings 
with hr im pressure 

m ed on hi tolo„ical in\ estimation of se\cn 
temjioral bone Ilabermann {iqi?) groups 
the changes m the labvnnth as follow 
I C han„e of the nature of a \cnous h>per 
Tinu and ob truetion of the l>mph \tssels 
sm iller ind more considerable fresh and older 
hemorrhage m the inner auditor) canal and 
the Idbcrinth vbundance of pigmentation 
destruetnn it I ei ner s membrane and the 
uculu will by exccsive pressure of the 
periKmjihs ind endolymphs 

Change of in inilamnutorv nature In 
flimmation of the periosteum in the inner 
au litorv ean il intiltration of the cells between 
the ner\e bundle proliferation of the con 
neetise ti uc etc 

, De^cner iti\e and itrophic changes Dc 
generation and atrophy of the ner\e fibers and 
the gingJioii cells ol the ncr\e endmgs atro 
pli\ of the b me etc 

1 iseher diiides the ear cliangcs into three 

oFOUps 

1 r \ltii ion of disturbed circulation (trans 
ud iti m evudation cellular iniiltration h> 
perimii anemia hamorrhage and pigmen 
t if ion 

I rmitive changes (ectasia narrowing 
coll ip e and obliteration) 

Urophic and degeneratue changes 
/an^e (iQ ) in a case of a tumor of the 
ccrcbell ipontile an^le found degeneratue at 
ropln ol the peripheral cochlear nerxe With 
ncopli m of the connectue tissue he found 
inliltntions of the round cells m the canalis 
pirali ol the cochlea aascular engorgement 
and e\tri\d ation of blood m all portions of 
the inner e ir He attributes the latter to 


compression of the \ena auditua interna m 
the inner auditory canal 

Lange (1913) found in 4 cases of acou lie 
nerve tumor besides slight degenerative 
changes hyperTmu extravasation andtran 
udation of blood in the inner ear and exudate 
m the perilymphatic spaces which could be 
followed through the aquxductus cochlex into 
the skull cavity Pigmentation wa alsj 
noted Lange considers all changes as direct 
or indirect equences of an increase of mtra 
cranial pre sure 

Alexander {1907) examined a pituitary 
tumor which proliferated into almost all of 
the cranial nerves and caused an atrophy of 
both optic nerves He found a hydropic de 
generation of the perilymphatic ti sue of the 
pars inferior degenerative atrophy of the 
sensory epithelium of all the labyrmthmc 
nerv e endmgs as w ell as a localized de ener 
ative atrophy of the papilla basilaris cochlea 
in another ca c Cneurofibroma of the acu ticu ) 
he observed fibrin reticula m the perilym 
phatic pace small cell infiltration m the con 
nectixc tissue pad m the ligamentum spirale 
and a degcnerativ e atrophy of Corti s canal 

Steiner (1923) referred the ear chan is 
which he found m two case of multiple neuro 
fibromato is partlv to disturbed secretion a 
was described some time ago by Wittmaack 
(labyrinth hydrops) 

Gruenberg anci Manasse (19 4) m cases of 
acoustic nerve tumor found de enerative 
changes and vascular alterations which thev 
designated as choked hy drops in the inner ear 

Brunner examined a case of glioma of the 
left cerebellar hemi pherc with secondary m 
volution of the nervus acusticus In pile of 
enormou atrophy of the nerviis cochleari 
and the labvnnth he found the gan lion the 
nerve branches and the end organs of the in 
ternal ear m good condition Moreover he 
saw vascular changes extensive hxmorrhage 
m the inner ear and slight exudation In hi 
opinion the hxmorrhage are re ult of an cx 
tensive variation ot pre sure 

With regard to the finding themseive 
refer to the choked ectasia of the par 
fenor with Paget s di ea e (Brunner Fi i ) 
and with tumors of the inner ear (hypofne 
phroma— Benesi) of the inner auditory canal 
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\\ith cretinism ^\lth hydrocephalus and finally 
also m many cases of turncephaln The 
localized pressure changes or the conduct of 
excessue intracranial pressure upon the inner 
ear constitute the chief causes of such change 

Fischer points to the old \iev\ of Moos who 
thinl s It is possible that the cranial pressure 
increased by a brain tumor is transmitted to 
the inner ear Ho\\e\er he is of the opinion 
that a compensation may be brought about 
rapidly by the flowing off of the cerebrospinal 
fluid into the \ertebral canal and by lymph 
through the foramen cxcum jugulare and 
occipitale magnum (Merkel) 

Besides atrophy of the nervus opticus 
Boettcher found atrophy in the iicrxous ap 
paratus of the cochlearis and the sensory cells 
of Corti s organ Moreoxer he found widen 
mg winding and abundance of pigmentation 
Moos supposes that similar to the hydrops of 
the optic sheath with larger tumors there 
might also be a hy drops of the acoustic sheath 
In a later work he arrives at the conclusion 
that the communication of skull pre sure in 
crease by a brain turnor to the inner ear might 
be possible but that the compensation of 
pressure is favored by the flowing off of the 
fluid into the vertebral canal and of the 
lymphs through the foramen cxcum jugulare 
and occipitale magnum This may explain 
why with brain tumors the choked disc is 
found more frequently than is disturbed 
hearing 

As to the rest the findings v ary a great deal 
Thus Winkclbauer and Brunner among 7 
cases of frontal brain abscess found 4 cases of 
disturbances m the region of the laby nnth and 
in not a single case anv disturbance of hearing 
Brunner after an experimental trauma of the 
skull found exudate excretion of fibrin and 
transudate m the inner ear in pathological 
cases of trauma he found bleeding and blood 
pigment m the labyrinth as well as ectasu of 
the ductus cochlearis of the second turn of the 
cochlea and the gvrus semilertius of the 
cochlea Changed condition concussion of the 
brain mav be partly explained bv vasomotor 
disturbances Brunner from the clinical view 
point found the nervus acusticus affected in 
43 per cent of the cases of concussion of the 
brain 


The choked disc will always enjov an m 
disputable standard as a diagnostic means it 
may be ascertained by just one simple in 
vestigation For the purpose of examining 
the laby nnth w e make use of the laby nnthine 
reflexes whereas with the cochlea we depend 
upon the reactions of the examined patient 
VIZ upon what he answers to our questions 
dunng investigation and we are thus exposed 
to mistakes and deception Until further m 
dications for the diagnosis of a choked ear are 
known we cannot dispense with repeated in 
vcstigations at certain intervals for it is 
exactly the variety or the slow progress of the 
symptoms which allows us to determine with 
any certainty the diagnosis of a choked ear 

Fischer has already emphasized the fact 
that the findings of the inner ear may vary 
with brain tumors and we must complv with 
his conclusions that by svstcmatic and re 
peated investigation the number of positive 
findings w ill rise 

\\emay diagnose s\ mptomle s labyrinthine 
affections since the spontaneous nystagmus 
and the examination of the reflex evcitabilitv 
will reveal to us exactly the condition of the 
labvnnth This method however fails in the 
case of the cochlea If the patient m question 
docs not complain of poor hearing only oc 
casionally are w e able to diagnose a sy mptom 
less, affection of the cochha because of the 
modern means for acoustic examination 

On this occasion I refer to the shortened 
conduction of sound by the cranial bones m a 
normal ear after skull injuries Such findings 
however do not offer great reliability as the 
patient soon become tired The same holds 
good for testing high and low sounds for on 
account of the vague results we have to 
repeat such teats and the patient become 
tired and inattentive We are thus liable to 
be deceived by positive re ults Progre s mav 
be expected only when an improvement has 
been made in our diagnostic methods 

In the foregoing I hav e said that the fre h 
and unequivocal cases of choked ear involve 
the pars inferior but not the pars superior 
At the present time a clinical diagnosis of 
these combined affections of the sacculus and 
cochlea will be impos'iiblc and the diagnosis 
of disturbed function of the '^acculus is still 
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nther distant Todaj -we shall onlj in ex 
ceptional cases be able to differentiate dim 
calli thedibeaseof the^estibularportionofthe 
cochlea from that of the semicircular canal 
and for the moment we ha\e not at our dis 
posal an\ standard for recognizing disturbed 
accular function in pathological cases \\e 
ma\ be able to diagnose the choked ear onlj 
b\ an impro\cd functional test in the region 
of the cochlea b\ making u c of the icoustic 
reflexes and b\ improxing the clinical diag 
no 1 of the diseases of the xe tibular portion 
ol Ih cochlea Ue are still far from the 
minutenc s of examination and diagnosis of 
the labx nnth u hich is possible w ith that of the 
fundus nculi ^\he^ wc sec how exatlh the 
ophthalmolo item prose affections of the 
\i (.era af the exeball and a certain their 
dCp,ree w e h x\ e to admit the lack of perfection 
m the dii^no i of labyrinthine disturbance 
In regard to hi tolo^ical findings we are 
tl n till behind ophthalmologx If m case of 
intracrmiil pressure with cxitus lethalis the 
fumlu 1 examined histologicalK thequetion 
whether theri. arc sxmptoms of obstruction 
ml! ha\e to be answered clearly no matter 
whether there has c been anx local sxmptoms 
of the di ea e or not a well as m the casein 
which no clinical examination has been made 
In t\aininin„ the cir in thi wa\ we must in 
Mcw of the man\ technical manipulations 
uktakilication etc ) which are ncce ar\ for 
the procedure be \cr\ cautious and rcserxcd 
when wc di co\er hi tologicai changes in a 
ca t which 1 either ha\mg no clinical sjmp 
toms or which has not been examined at all 
It is known that the sensors epithelium and 
the cuticular portions ot the labxrinth react 
rapidlx and markedh both to change of 
pres ure and to change ot chemicals The 
presence of artifacts is of considerable impor 
tance here in the histological picture Hence 
a! 0 in thi direction an improxcment will be 
nece sar\ inasmuch as we shall ha\e to dis 
pen e w ith the decalcification in such case b> 
clean inf» the membranous portions so as to 
examine hi tolOeicallj the wonderfully re 
tamed object Improxed clinical diagno i of 
the labxrinthine di ea e and improxed histo 
logical technique will point the way bx xxhich 
w e ball olx e the problem of the choked ear 


Although the study of the phenomenon of 
nystagmus is xaluable both clinically ander 
penmentalh m labyrinthine affections nexer 
theless far greater progress w ill be made b\ 
xxidening our pathologico anatomical knowl 
c-dge of man 
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CLINICAL SURGERY 


rWM THE II rR,IUE^KUMK 1 IE^^A 

THE WERTHEIM OPERATION^ FOR CANCER OF THE CERVIX UTERI 

Bv Professor Dr P'VULWPRNER \ifsn\ \lstsi\ 


T HI re is no other gNTiecological operation 
which carries with it so much danger and 
IS so destructi\e as is the abdominal opera 
tion for cancer this is especiallv true if the 
operator is not familiar with the technique and 
does not know e^e^) detail necessary to pre\ent 
compUcations The main dangers are a high pri 
mar> mortality recurrence if radical removal has 
not been done and the possibilitv of damage to 
all the organs adjacent to the uterus The organs 
to be considered most carefully are the urinary 
bladder ureters and rectum The procedure 
which the II Frauenklinik formerly conducted bv 
\\ ertheim has adapted with the hope of avoiding 
as far as possible the dangers associated with the 
operation is as follows 

PREPARATION POR OPERATION \ND AN/ESTIIESIA 
The patient should not be etammed by vagina 
or rectum for 3 or 4 days prior to operation and 
no excision should be made during this time 
Everv cancer is infected Therefore any manipu 
lation mav force the infection into deeper tissue 
leading to a postoperative peritonitis or sepsis 
Conforming with the e ideas we have recently 
abandoned curetting cauterizing or ev en packing 
the vagina as is done in manv other cbmcs as a 
preparatory measure for this operation and m a 
large senes of cases wt have found that no harm 
has followed our practice 
The anxsthesia of choice is spinal i cubic centi 
meter of 10 per cent tropacocam given one half 
hour after o 02 grams of pantopon subcutaneous 
ly We have found that the use of spinal anacs 
thesia not only prevents postoperative lung com 
plications and gives absolute relaxation to the 
abdominal wall to an extent not to be obtained m 
any other tyTie of anxsthesia but also it makes 
possible the ecunng of an operative field from 
which the intestines are excluded so that >'e le 
move the chance of mechanical injury or infection 
to the intestines A similar degree of relaxation of 
the abdominal wall can be obtained only approx 


imalely by inhalation anxsthesia and the patient 
IS then so deeply anxsthetized that life is en 
dangered As the intestines are never m the field 
of operation never manipulated and so never 
injured we are able to avoid irritating the pen 
loneum so often done formerly and also we are 
able to maintain almost normal penstaltic move 
roents of the intestines after operation 

OPERATIVE TECHNIQUE 

The patient is placed in the extreme Trendelen 
burg position After the usual disinfection of the 
abdominal wall in incision is made from the um 
btlicus to the symphy sis It is important to extend 
the incision to the symphysis because resection 
of the deeper tissues is thus facilitated Manv of 
the difficulties encountered vn these operations 
have been due to the fact that the incision was not 
earned down far enough After walling off the 
pelvic cavity and placing a self retaining abdom 
inal retractor the operative field is examined bv 
inspection and palpation the glands the bladder 
Iheparametnum and the rectum The most care 
ful clinical examination will not always give exact 
knowledge of the existing conditions If contra 
indications are not present the operation is begun 
as follows 

First step — separation of the bladder The second 
assistant stands at the kft of the operator and 
with his nght hand pulls the vuhella attached to 
the uterus cephalad The operator w ith a thumb 
forceps in his left hand lifts the peritoneum of the 
bladder at a point just between the insertion of 
the peritoneum on the uterus and its connection 
With the posterior wall of the svmphvsis m this 
wav bringing up a long longitudinal fold (Fig i) 

This fold IS incised with blunt scissors midwav 
between the forceps and the uterus This incision 
IS continued arch like on both sides to the round 
ligaments Then the bladder is separated from the 
anterior wall of the cervix and vagina as far as 
possible This must be done m the proper laver 
to avoid unnecessary bleeding This proper lay er — 



392 


SURGER\ G\NECOLOG\ A>JD OBSTLTnCS 



I c 1 rst t p f p Jl r n >J r / Ut n 



It, “'cx d t p p rat f tetN Cun 
th f ritl 1) I p I c 1 m t J poste o 4 ant o 
r p tw m I h L fu dib 1 pel 1« meat 


the connective tis uc between Wadder and cer 
vix— I easiH fiunrl b\ lifting the bladder with 
forceps ns hi^h as possible and cutlin (he fold 
cqm distant from e ich end 

iiC end ^tep~p eparatton f ureters Weahat’S 
be in on the n 5 ,ht side first b\ cutting, the infundi 
biilopeUic lignmenl between the ligature and the 
Tean s clamp Then the two lavers ofpentoneum 
are eparated bv closed cissors (hig ; until the 
opening is made large enou^^h to introduce the 
right index fin er and continued do; n to the )at 
oral pelvic wall V complete eparalion of the 
two lavers is important so that the ureter ma) 
be speeddj located 

Next the anterior or lateral laver is cut hor 
izontall> as far as the round ligament the poste 
nor or mcJiai and then obliquely do\ n to the 
pelvic wall The exa t cutting of the peritoneum 
i notonU \er\ useful in locating the ureters but 
lb of greatest importance for a proper pciitore h 
zJtiOR of the wound after the uterus is removed 
The roun I li anunt is now cut anJ the ureter vs 
located in the followin manner The second 
assistant pulls the uterus tov ard the s>mph>5is 
an<l a little to the left meamhi/e the first a sist 
ant exposes the connective ti sue of the broad 
ligament bv pulling the stump of the infundibulo- 
pelvic ligament cephalad and against the posterior 
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li 4 The Operative fold after the esvels have been 
cut P pe itoneum B bladder U I utenne vessels 
L t ureter 

abdominal wall Thecutedgeof the posterior !a\er 
IS grasped b> the operator with a thumb forceps 
and dissection is carried down along the perito 
neum to the location of the ureter which isalwa>s 
closelj related to the posterior lajer of porito 
neum As soon as the ureter is found the disscc 
tion IS earned down to the bladder The ureter is 
not dissected entirelj free but is left connected 
with the lateral pelvic wall except in advanced 
cases when the entire pelvic connective tissue has 
to be removed Then the ureter must necessanh 
be dissected free m its entire circumference While 
dissecting down the ureter one approaches an 
area m which the connective tissue fibers run m 
an arched manner over the ureter carr>ing the 
utenne vessels As soon as this place is ap 
proached a tunnel is built bv closed scissors blunt 
dissection above the ureter and below the arch 
like fibers Into this tunnel the right index finger 
can be introduced so that on the finger are the 
uterine vessels and below the finger is the ureter 
(Fig 5) Under the guidance of the finger a silk 
suture IS earned in a Deschamps needle under 
the vessels which are tied and cut B> this 
method we are able to avoid anv injury to the 
ureter which m previous operations was verv 
common Figure 4 shows the operative field after 
the utenne vessels have been cut Now it is easv 
to dissect the vesical ureter and the adjacent 
portion of the bladder as far down as possi 
ble (Fig 5) A similar procedure on the left 
side frees the uterus in front and on two sides 
(Fig 6) 



Fi j Dis ection of the vc cal ureter and adjacent 
po tion ol bladder B bUdd r C cervix Ur ureter U 
I ulcnneveseU 

Third itep— exposure of the posterior side and 
separation of the rectum The rectum is dissected 
m the following waj The uterus is lifted out 
against the s>mph>si5 as far as possible The 
first assistant is pulling the rectum out of the 
pelvis and pressing it against the promontorj of 
the sacrum with his left hand (Fig 7) In this 
wa> Douglas s pouch is llattened This enables 
the operator to take up w ilh a thumb forceps in his 
left hand a fold between rectum and posterior 
vaginalwall and cut it transverselv The incision 
IS continued on both sides through the peritoneum 
of the sacro utenne ligament to the posterior 
lajer incision made pnmanlj for the cvposure of 
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the ureter The operator nw "ra«p5 the uterus 
wuh hi left hand an I lifts Jt »hjJe eparattng 
the rectum from the po tenor \agmal uaJJ biuniJ> 
with th rifeht hand donn against the perineum 
Thv as a rule IS \ef\ ea ih don The uterti i 
now free from all ides and can lie ettirpatetl 
/ u th i! p Me start us a rule i ith the n hi 
parametrium Jilting the uterus forward and to 
the Jefr side the partmetnum becomes tense 
CuT\cI {xifametrul clamps lyfig 4) ate applied 
to the broa I ligament as near tJie pefsic wall 
po sibE beginwirg with the sacrouterine loll 
and gom/j on s ep st p to the laginal canal 
Ihe tissue is twt and when this i» done on bo\h 
sides the uterus i atta bed only bv the vagina 
and (.an now be remove 1 bs tiitlin^ through 
The opening d the lagiiii ms ftrmerJj feared as 
the most hngero «itep of the opt ration be 
can e then the inle tJonv of the carcinomatous 
area have their opportunity of tnlerinj, the ab 
dominal cavm Uertheim tried (o atoicl this 
danger Jv applying two strong nghl angle 
eJampsbe/w the cancer to the yjmni thus cios 
ing It btiond the dan<»erous growth and culling 
leloy the clamps This method i ithout doubt 
y ill ayert infection of the peritoneum through the 
yagma but it makes the operation \trv dillicult 
because there is yerj little pace for cutting the 
vagina below the clamps and the entire work has 
to be done deep in the peUis In the past lew 
years we haye avoided the dan trs of infection in 
the following simple easy and satisfactory way 
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Itflh shp \5 soon as the uterus js rele sc! 
inom all its attachments except the ya ma iV 
latter is cleaned and dried out with dr; pieces of 
gauze through the y ulva Then a gauze sponge is 
firmly pressed against the cancerous area and the 
yagma befoyy the gauze pack is agim cleaned 
\f(er thi the operator returns to his place an ! 
grasps the vagina y\ith hi left hand by fJacini, 
the thumb m Iront the indey f nger behind thus 
hof hng the gauze against the cancerous area and 
<uf» the vagina below with scissors (Fi o) As 
soon as the anterior vaginal wall is cut a strip 
of gauze IS introduced throu h this hole into the 
vagma to prevent an> remamin contents from 
entering the held of operation Then theva^inil 
attachment is completely sevtre 1 and the uterus 
IS removed A few stitches are placed in tht va i 
na) stump to control bteedine, and clamjs are 
replaced by ligatures B> usingthecurvidclamrs 
which follow the pelvic curve the pelvns ma) Ce 
cleared out entirely so not the slighle t amount 
of fat ot connective u sue remains figure lo 
shows the left hill of suth a 
levator am can be seen entitcK exposetl After ti 
exact control of hemorrhage the area is a am 
examined lot an> enlarge I glands U mu t U 
remembered that such glands are alwavs in close 
relation to the ibac vessel and ol lutalor nerve 
and separation is often very difficult Great c ft 
must be exercised not to bgate the obturator 
net e as thi would cause Ion lisUn pam m 
the leg 

Finall; a strip of loyloform gauze is piaicii in 
the operative teW and an end extended through 
the V gina The bladder peritoneum is sutu cd 
to the tectum an I auiurm is contmutd on each 
side to the infundibulopeKic stump ' hich sepa 
rates the entire operative fell from the abiloni 
inal cavilj fFj, ii) The peritoneal app silun 
must be verj accuratelv done m order to avoi I 
postoperative peiitonitis Tinallj theal lomcn is 
dosed Ml the usual i av 
The difference between th > extensive operau n 
and simple extirpation is that the uterus alone is 
not remoyed but the adnexa aJ o Ihe paratne 
trial tis ue and an extensive portion of the va 
gina This is done in order to follow the genera 
surgical law to extiriiate a malignant tumor 
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n Q \\ ith gauze hcl 1 aga nst the cancerous area the 
operator cuts the agi a belo ilh cissors t agna 
C cer u 


thoroughly so that only heaUh\ tissue is left 
This IS possible only ^\hen preliminary dissection 
of the ureters— the most important point in the 
entire operation — is done 

\FTER TRE \TMENT 

As m all other laparotomies the patient is put 
to bed and left absolutely quiet There are no m 
fusions or other medication given except a hypo 
dermic injection of morphine o 02 grams the 
evening after the operation to procure a restful 
night Shock is never observed after the operation 
perhaps due to the fact that the intestines have 
not been manipulated Forty eight hours after 
the operation the patient receives an enema of 
chamomille tea to facilitate peristaltic action If 
the bowels do not act after the tea enema the 
patient is given a ghcenne water enema On the 
fourth day the pelvnc strip of gauze is partly re 
moved and a little more is taken out each dav 
until the eighth day when the last of it is removed 
Five davs after the operation the stitches are 
removed It is advisable to have the patient 
brought to the examination table dav s after the 
removal of the gauze and to introduce forceps 
through the vagina into the parametrial wounds 
to permit the escape of anv secretions that may 
be retained This mav occasionally prevent 
severe phlegmon of the retroperitoneal cellular 
tissue or ‘Secondary peritonitis Especial care must 
be given the bladder There is always complete 



Fig 10 Lc ator am entirely exposed on left side Pr 
peritoneum / 1 le ator am R rectum S sigmoid 

retention of urine due to the extensive dissection 
and isolation of the bladder This retention and 
the consequent cystitis cannot be prevented in 
fact It may be said that if a patient passes urine 
voluntarily after operation the operation was 
not a real extensive Wertheim The operation by 
its extensiveness must lead to this bladder dis 
turbance The bladder must be emptied every 8 
hours by catheter and washed with a 3 per cent 
boracic acid solution After 8 or 10 davs the 
patient starts to empty the bladder spontaneously 
but never completely It would be a great m s 
take to stop the care of the bladder as a severe 
cystitis and perhaps even pveUlis might follow 
The time for the end of the bladder treatment is 
dctermmecl in the clinic m the following wav The 
patient is asked to urinate in the morning and 
immediately afterward she is cathetenzed The 
amount of urine found this way the o called 
residual urine is measured Onlv vvhennoresid 
ual urine is found on 3 successive davs does the 
bladder cease to require further treatment This 
takes about 3 or 4 weeks 

Postoperative prophylactic radiation is done on 
every patient For this only the \ ray is used 
Radium emanation does not reach deeply enough 
and even with most cautious dosage mav lead to 
fistula because of the severely traumatized tissue 
The general rule is to be followed as always 
to radiate the patient as soon as possible but cau 
tiously If the radiation is started too early 
before the abdominal wall has had time to 
heal and the bladder is not sufllciently recovered 
severe recurrence of cvstitis will follow and 
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require cxten led treatment Therefore it is best to 
tvait until there is but lo or o cubic cenlirnelers 
of re idual urme bcfjre starting’ radiation 

COMPLIC \TIONS 

The most common and most feared complica 
tion IS the fi tula There ma\ occur fistula? of 
the blatl ler ureter or rectum This complica 
tion cannot be a\oided entirel> especiall> in far 
advanced cases in which the new gro th has verv 
(. 1 ) elv approached the organs Bladder and rcc 
tal fistula; are observed in the cases in which the 
cancer has grown close to these organs or even into 
the outer laver of their walls The outer wall i 
removed with the growth and the remainder be 
comes necrotic and sloughs off as a rule v ithin 
8 or lo (lavs ^ erv little can be done to prevent 
this because even overlapping with apparentlv 
health) lis uc docs not as a rule prevent the 
fistula becau e of the tissue sdiminished resistance 
and blood suppK due to the exlen ive dissec 
lion Nearlv alwavs rectal hstula will heal spon 
imeouslv e\ en though quite large Bladder 
hstul® heal verv rarel) even though thev are 
small \fter or ^ months the fistula of the blad 
der mu t be operated upon and as a rule it heal 
with pnmarv intention 

If adhered to certain rules lU reduce ureteral 
fistula; lo 1 minimum If possible the ureter 
should be left m contact v ith the lateral pelvic 
wall If this cannot be done for instance in verv 
advance 1 cases •\mann s method is the best wav 
of re attaching the ureter to the pelvic wall bj 
u itto the tump of the uterine \ essels for fixation 
The ureters should never be grasped with an in 


Strument all dissecting should be done b\ holdin 
the surrounding connective tissue Finallv lhe\ 
should not come m contact with any ligatures or 
even the gauze used as a pelvic drainage If after 
all these precautions a fistula does occur spon 
laneous healing ma) be expected m the greater 
number of cases This healm„ mav take place m 
some cases in or 3 weeks while mothers it will 
require 3 or 4 months Therefore surgical inter 
ference should not be tried until after this Inter 
time The onlv operation to consi ler is extirpa 
tion of the kidnc) becau e first it is impossible 
lo dl sect the ureter free from the scar ti sue far 
enough to implant it into the bladder without 
tension ami secondlv the kidne) is nearl) al avs 
infected at the time of operation and its preserva 
tion for this reason is not desirable 
'\nother severe complication is pjelitis If 10 
or 12 days after the operation and in some ca es 
even later the patient suddenly develops hi h 
temperature which may or mav nit be accom 
pamedby a chill the possibility of nvehtisshoulii 
alwavs be considered even thou h there is no pam 
in the kidney region and no urmarv findings or 
anv other symptoms common to nvelitis 

The kidnev pclvi must be catlietenzcd and it 
IS best that the catheter remain for 24 or 48 hours 
lo insure permanent drainage of the kidnev pelvis 
and allow repeateii douches of i per cent silver 
nitrate solution If catheterization of the ureter 
is not possible due to severe chan es in bladlir 
mucous membrane it is alvi able to place a 
permanent catheter in the bladder and twice a 
dav inject 10 cubic centimeters of 40 per cent 
urotropine solution intravenou 1\ Pvelitis if not 
treated or not treated early enou h may lead to 
pyonephrosis and even to death 

RESULTS 

Uertheim found that 50 per cent of the cases 
admitted to the clinic for cancer of the uterus 
could be operated upon the remainder w ere mop 
erabledue to the advanced sta<^e of cancer gro th 
or other complications Of the cases operated upon 
50 per cent were alive and v ell after 5 years This 
corresponds to 1 permanent healing of 50 per 
cent of all ca es operated upon or 25 per cent of al! 
cases coming into the clinic with cancer Since that 
time postoperative radiation has been used as a 
routine in all cases operated upon a! 0 the opera 
live technique has been more improve 1 so that 
the primary mortality has been rclucci from 10 
per cent to 5 or 6 per cent Id; not iDubt that 
the future will show much better results 
I m TV m h d bled t D 11 C H t f U 
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FROV THE SECTION 0 \ ORTHOPEDIC SURGERl MAIO CLIMC 

TsIASSIVE BONE GRAFT APPLIED FOR NON-UNION OF THE HUMERUS^ 

By MFIVIN S HCNDLRSON MD FACS Rohiester Minnesota 


F or a number of >ears we have ustd the 
term massive bone graft to distinguish 
this tvTie from the intramedull irj or mK> 
bone graft The intramedullar> bone graft is 
placed in the medullarj cavitj is gradually 
absorbed and serves merely as a means of fixa 
tion In cases of non union it has pro\ cd of little 
\alue and in cases of dela>ed union of but little 
more therefore ithaspractically been abandoned 
The inlay method although anatomicall> ac 
curate and seemingly logical has certain faults 
Ihe in!a> graft must be accuratel> placed m the 
slot prepared for it or the necessar> contact 
between the bone graft and the bone fragments 
will not be obtained The most serious fault 
hovvev er is that the graft m some positions par 
ticularl> in the radius and ulna is not of sufficient 
size to maintain fixation properl> during the 
period from the third to the fifth week which is 
often spoken of as the weak period of the bone 
graft Although autogenous bone grafts are 
probabl> mostly absorbed and replaced b> new 
bone 1 doubt that this process is complete At 
the time of maximal absorption of bone there is 
not enough new bone in a small graft to provide 
real fixation and it is then that the graft may 
break 

The massive graft overcomes these difficulties 
It IS easier to appl> and is so large that it really 
acts as a means of fixation even through the 
period of weakness because by that time enough 
new bone has been deposited The massive graft 
IS applied in the same manner as a metal or beef 
bone plate except that the cortex of the frag 
ments is freshened to expose fresh bone to provide 
nourishment for the graft 

lECJINlQUE 

In order to illustrate the method of appljing 
massive graft 1 will describe the operation as 
earned out in a tjpical case ot non union oi the 
humerus 

Incision and dissection In operations on the 
humerus the soft structures panicularl> the 
nerve trunks must be molested as little as 
possible The musculospiral or radial nerve is 
particular!) liable to injury because of its intimate 
contact with the bone in the musculospiral groove 
and Its lateral position m the lower third of the 
S bm tl d f p btiC t 


arm This nerve traverses the arm posteriorlv 
through the musculospiral groove close to the 
humerus between the heads of the triceps muscle 
it comes fonvard laterally at the outer side of the 
elbow several inches above the outer condyle in 
the substance of the triceps muscle and soon 
enters the supinator longus therefore it can 
readily be seen that although the lateral approach 
to a fracture of the humerus is more convenient 
for the surgeon it jeopardizes the safety of this 
important nerve I use an external anterolateral 
inasion (Fig la) curving the lower end across 
the tendon of the biceps The dissection is car 
ned down between the biceps and the triceps 
muscles and docs not disturb the substance of the 
supmaioT longus muscle in which the musculo 
spiral nerv e div ides into the posterior interosseous 
(motor) and the radial (sensory) (Fig ic) When 
this line of dissection is adhered to the musculo 
spiral nerve is well out of the way 

Exposure and preparation oj Jragnienls The 
bone IS exposed the fragments separated (Fig 
a) and the ends forced out through the incision 
so that the fibrous tissue between them can be 
removed (Figs 2b and c) The end of each frag 
ment is sawed off squarely (Fig 3b) and the 
medullary cavity reamed out (Fig 3a) The ends 
are carefully fitted together to make sure that the 
angle at which the bones were sawed off is such 
as to prevent bowing (Fig 3d) The fragments 
are prepared for the reception of the massiv e graft 
by chiseling or sawing (Fig 3c) A sufficient 
amount of the cortex on the side (the anterior 
surface when the external anterolaterahncision 
is used) IS removed (Fig jd) to expose the deeper 
bone which has a good blood supplv All v essels 
of any size in the arm arc tied and ends of the 
bone are w rapped in gauze sponges saturated w 1 th 
sodium chloride solution and a small sponge is 
laid in the wound The edges of the skin are 
drawn together by means of a towel clip No 
tourniquet is ustd on the arm for fear of mjur 
mg nerves 

Remo al of bone graft It is usually better to 
use the tibia on the same side as the aficctcd arm 
because if it becomes necessary to use a crutch to 
relieve the strain on the leg the patient will be 
come ambulatory more quickly if he can use the 
crutch with the opposite arm The bone graft 
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should be remo%ed from the tibia as close to the 
upper end of the bone as> possible and should in 
elude all la>ers The end ^^h^ch originated near 
the epiphyseal line should be placed against the 
lower fragment because the bone cells near the 
epiph>si8 are more actiae m forming new bone 
We know that practicall> all the growth of long 
bones takes place at the epiphysis not in the 
center of the shaft Before closing the wound 
after bone grafting operations if it is possible to 
obtain scrapings w ith a curette from the epiph> s 
eal area I pack them about the line of fracture 
I am sure that our percentage of good results has 
been increased b> the packing of these small 
grafts properl> around the line of fracture The 
incision (Fig 4) is cur\ed to prevent it from 
coming directly over the site of iemo\al of the 
graft moreover the distribution of the veins is 
such that the curved incision causes the least 
injurj to the venous circulation (Fig 5) Figure 
4 shows the leg prepared the tourniquet m 
place and the bones sketched in outline The 
bone can be removed by means of a chisel and 
drill The motor saw is quicker and more con 
venient but it should not be of such high speed 



r g 4 Showing the relat on of the 1 cision to the skin 
and bones 


that It Will burn the bone Figure 6 shows the 
method of removing the graft and water being 
dropped on the saw lo keep it cool The graR is 
removed from the internal surface of the tibia 
the crest being left intact Figure 6c shows 



Tit s Showvn the locat on of the ncision m relation 
( the eins 
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Fi 8 a Smoothin the inner surface of the graft b and c small pieces of bone 
and larte graft kept m \ arm gauze 


diagrammatic'tll> the amount of bone removed sponge and kept warm (Fjg 8b) The wound in 
Ihe removal of the graft is facilitated b> drilling the leg is closed and a firm dressing applied over 
several holes at each end of the graft and freeing it to prevent the formation of a hsmatoma The 
It b> means of a chisel (1 ig 7a) Figure 7b shows tourniquet is removed 

the chisel being used to loosen the graft at the Application of bone graft uUh beef bone screus 
sides The uneven pieces of cancellous medullary The ends of the humerus are approximated and 
bone on the under surface of the graft are care the massive graft or plate of living bone applied 
full> removed with a bone biter (Fig 8a)togivea to the prepared area on the fragments (Fig 9) 
smooth surface so that the graft can be applied to The ends of the fragments are pushed together 
the prepared surface of the humerus 1 he graft firmly and the graft held in place d> bone forceps 
and the fragments should be wrapped in a gauze Means of holding this plate like graft to the 



Fg 9 a Dnlli " holes ami plac ng bone sere s b bit ng off the heads of the bone sere \s 
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frtpments m'i> be provided b\ st-\eral different electric or hand drill through the graft and the 
methods howeter I ha\e found that beef bone fragments until the drill perforates the opposite 
screws serve the purpose admirabl) Auto enous cortex After the screws are inserted the heads 
bone screws ma> be made with a dowel reamer ire bitten off (Iig 9) Before the wound i 
at the cost of considerable time or autogenous closed it is most important to pack, multiple 
pegs mav be staggered into the graft and the small grafts around the line of fracture (Fig 
trigmenis at various ingles according to the 10a) 

method of \\ illis Campbell but the preparation In bone grafts for non union or dela> ed union 
f these pegs is also time consuming The use of of fractures of the humerus postoperative f va 
bccl bone screws previously prepared saves tion is essential e hiv e found that a bodj cast 
consider ible time They are strong and retain encircling the chest either resting secureh on the 
their strength until the bone graft has become iliac crests or hinoin from the opposite shoulder 
hrmlv united to the fngments Thej must be should be applied a few divs before operation 
made ac ura(cl> so as to tit the threads that are Toffowing operation a cast should be applied to 
tapped into the drill holes m the graft and frag the arm forearm and hand extending from the 
ment rews fitting too loosel> areof no use and ends of the metacarj al bones to the axilla ano 
if thev are too ti"ht they bind and break as thev should be lashed securel> to the bod) cast bv 
are screv ed m Usually two holes in each frag plaster of Pans throv n around the bod> and arm 
meni metimes three are bored with either an cast and oyer the shoulder 
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END-RESUITS EROJ^I CORRECTION OF CYSTOCEI E BY THE 
SIMPLE FASCIA PLEATING METHOD' 

B\N0RM\N F miller MD lottvCiTV 

A t r f so Obit t 1 Cy 1 gy 


F ew g>necological subjects hT.\e received as 
much discussion as cjstocele the literature 
abounding with contributions dealing with 
,irious phases of the condition Most of these 
lapers have dealt wnth the technique of operative 
irocedures some have emphasized the cause 
jtiologj or treatment while only a few have re 
lorted end results from corrective operations 
since bulk of literature on a subject is often a bad 
•athcr than a good sign one might well hesitate 
jefore adding to it \et it is onlj through this 
aooling of ideas that we maj separate the chaff 
;rom the wheat and become familiar with the 
kiews procedures and corrective measures that 
are most desirable and so arrive ultimately at 
what may be considered nearest to the ideal 
The writer has long felt that while man> oper 
ative methods for correction of c>stocelc give 
good results >et the> are too complicated for 
general use and furthermore do not give better 
end results than some of the simpler procedures 
In the hands of specialists such complicated 
methods hav e indeed a v aluable place but it must 
be remembered that onl> a small portion of 
Ostoceles are corrected b> highl> trained g>nc 
cologists and it should be apparent that the 
most satisfactor> method will be the simplest 
procedure giving good results With this idea m 
mind the writer deaded to stud} the end results 
of the simple fascia pleating operation which is 
probabl} much the same method as is used 
throughout the countr} with minor variations 
common to the individual clinics and operators 
One hundred and fift> patients operated upon 
at the Umversit} Hospital b} this simple fascia 
pleating method from 1920 to 1926 were studied 
the period since operation \ar}ing from i to 6 
}ears Each patients record was carefullj 
studied with particular reference to complamts 
which might have been produced b} the bladder 
lesion All of the patients were then interrogated 
b} means of a questionnaire m order to venf} 
their original entrance complaints to determine 
the results of the operation and if possible to 
ascertain their present condition However only 
one hundred answers were received but in prac 
tically ever} instance the response was prompt 
and the answers were very concise and to the 
point 


To permit the better judging of the results ob 
tamed the method of correction used may be 
"bnefl} described as follows The cervix was 
grasped with a vulsellum forceps m the center of 
the anterior lip and pulled downward A trans 
verse incision to inches in length was 
made transversely across the anterior lip of the 
cervix just below the lowest point of bladder 
attachment (Fig i) Two Allis clamps were 
placed on either side of the midline of upper free 
edge (Fig 2) and traction was exerted downward 
The Up of a scissors was inserted between the 
mucosal and fascial layers This was easily ac 
complishcd when the index finger of the left hand 
was placed on the outer surface of the mucosa and 
pressure made up against this finger with the 
scissors The line of cleavage was very distinct 
and once found the sassors were pushed without 
difficulty up toward the urethra between the 
mucosal and fascial layers (Fig 3) The blades 
of the scissors were separated and the scissors 
withdrawn and the separated mucosal layer in 
cised m the midline up to within inch of the 
urethra (Eig 4) The mucosal lay er w as dissected 
laterally each side being freed from the under 
lying fascial structures This dissection was car 
ned out as far as the lateral walls of the vagina 
on each side (Eig 5) The bladder was then 
pushed up to a point beyond the region o! the 
internal cervical os of the uterus It was occa 
sionally necessary to use sharp dissection to com 
mence this displacement of the bladder but gen 
erally blunt dissection was sufficient Carrying 
the dissection as high as the internal cervical 
os was important since we felt that in fixing the 
pubovesicocervical fascia at this high point the 
foreshortening of the anterior wall of the vagina 
would tend to prevent rather than produce back 
ward displacement of the uterus This completed 
the fasaa ovrerlying the bladder was pleated ver 
tically by means of a continuous No i chromic 
catgut suture vvhiclv was started at the top and 
earned down toward the cervix the lower edge 
of the fascia being stitched to the cervix at the 
region of the internal cervical os The pleating 
was then <x>mpleted the same suture being earned 
back uptothestartingpoint Ingencral nofurther 
pleating was necessary except m the larger type 
of cystocele when one or two additional pleatings 
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occasional! j seemed advnsable The excess mucosa 
from eith r side was then, trimmed off and the 
edges approximated ^vlth absorbable mternipted 
sutures Care being taken to pick up some of the 
underl>ing fascia in order to prevent the forma 
tion of dead space It is obvious that this folding 
or pleating of the fascia as described throws the 
base of the bladder into folds but this apparentlv 
does little if an> harm The operation outlined 
fulfills the requirement of being simple and from 
data obtained in this studj is eminenth satisfac 
tor> in so far as results are concerned 

In some instances other operations were per 
formed at the same time thus most patients had 
a perineorrhaphy some a tracheIorrhaph> others 
had a laparotomj for hjsterectomj for suspen 
Sion of the uterus or for appendectom> The in 
fluence of these additional procedures upon the 
end results o 5 the cystoceh repair »jJJ be con 
sidcred later 

SYMPTOMS OV ADMISSIOV 

All complaints on admission to the hospital 
were carefully checked over and the frequenc) of 
each IS shown m Table I Backache a common 
complaint in women vvas included simplj to note 
whether m> relation existed between thissjmp 
tom and the sue of the c>stocele 


TABLE I — SYMPTOMS ON ADMISSION 


Symp in 
r equ n y 
D) uru 
B uif? 

I c tin n c 
P otru ion 
B kj h 

Cam don-Q i Im 
R I nt 0 
h tu u 0 ly 


C rt r 18 
64 Oi 

54 54 

5 5 

45 43 

8 8 

8 S 


Eighteen patients complained of backache Of 
these 1 had a definite lumbosacral arthmis ap 1 
I a sacro-iliac arthritis Both of these patienb 
were treated orthopedicall> and relieved of this 
s>'mptom Five of this group with a marked 
retroversion of the uterus were operated upon for 
this condition as well as for the cjstocele Four 
were completely relieved while i complained of 
an occasional backache but was otherwise im 
proved Of the 11 remainin'' cases who had no 
apparent disease to account for their backache 
8 were reported as being completel> well in all 
respects, after correction of the evstocele while 
3 still had occasional trouble tthile 18 per cent 
of the women studied complained of backache 
It IS difficult to determine the actual relatiomhip 
exisbng between this symptom and c)stocele 
The fact remains however thatoutofii patients 
njth backache and no demonstraWe disease 
other than the cjstocele and lacerations to ac 
count for It 8 were completely cured and 3 were 
improved by unple correction of this pelvic 
lesion 

The sue of the cystocele was noted in all m 
stances at the time of examination or operation 
and was classified as follows enormous the 
sue of an av erage orange large the sue 0' a 
lemon moderate the sise of a hen s e g and 
small the sue of a bantam s eg or plum On 
this basis the too cases grouped themselves as 
in Table II 

T\l>Li: II — SIZE OF CYSTQCELES TRFYTED 
S C 

Cn rmo ( i ) 3 

L 6 (t mon) *3 

Mod at (ego) * 

Sm It ^lum) 

T lal °° 


Frequency dy suna and burning are commonly 
associated with bladder disease of all types and 
for that reason are probably of no particular 
interest except in relation to the end results 
Incontinence is seen to be a particularly com 
mon symptom and it is of interest to note that 
this complaint was quite generally distributed 
regardless of the sue of the cv stocele or the age of 
the patient Of the 3 patients operated upon for 
enormous cvstoceles a complained of incon 
continence This number is so small however 
that no conclusions are possible In all other 
groups regardless of sue thissymptomwasfairly 
common many patients notiang it on coughing 
sneering or laughing while others were mcon 
tinent even without straining 


This classification was of value in many re 
spccts pnnapally however m that it pemiitlea 
the studv of symptoms and end result in re a 
tion to the sue of the cy stocele The best ts 
\ ere obtained in the larger lesions „ 

cvstoceles were noted m 6 of the 7 cured cases 
(36 per cent) in 10 of the 2 patients 
only improved (45 per cent) nd in S of Jl'C . 
failures (83 per cent) Justvhy 
be better in the larger cystoceles caniwt be dog 
malically stated Possibly more painstakin wi 
was exercised m the larger lesions or ,, 

hand the symptoms attributed to ‘"e 
QStoede may have on mated from anot 
source and so were not relieved with 
cystocele The relativ e frequenaes oI ibe symyr 
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toms in relation to the size of the cjstocele are 
shown in Table III 

TABLE m — PELATION OF SIZE TO FREQUE\C\ 
OF SYMPTOMS 

Em La C MoJ t Sm II 
r P P P 

N t \ t ^ t ^ t 

^ 15 40 4 

3 100 9 60 So 23 S4 7 

3 100 6 40 23 57 s 2 52 3 

66 6 6 40 17 4 5 6 61 9 

2 66 6 6 40 16 40 9 45 2 

66 65 33 38 o 371 

I 33 3 2 13 3 6 15 9 21 4 

RESULTS OF OPFRATIOV 

Ninetj /ourof the zoo patients studied reported 
themseUes as perfectlj well or definitely im 
proved Seventy two said they were perfectly 
well while 2 were definitely improved but did 
not consider themselves perfectlv well and 6 
stated they were no better after the operation 
Complete cure m 72 per cent of the cases and 
definite improv ement in an idditional 22 per cent 
IS certainly a sufficientlv satisfactorj showing to 
justify this method of repair 

INTERVAL SINCE OPERATION 

Inasmuch as considerable time has elapsed 
since the operation in some instances 6 years 
this time element must be considered The cura 
tive power of time is web \ nowm and its impor 
tance in this study isdiiTicult to estimate Table 
IV shows the results obtained in relation to 
j ears since operation 

TABLE IV — YEARS AFTER OPERATION IN 
RELATION TO CURES AND FAILURES 

C es Imp rd F I es 
I P P 

N t N t N l 

One j ear after operation 7 58 3 3 S 166 

Two j ears after operation 3 73 15 

Three > ears after operation 21 75 7 5 

Iour>ear after operation 15 75 4 20 4 i 5 

1 ive > ears aft r operation 1S6667 592 74 

Six > ears after op rati n 8 SS 8 z 1 2 

Total 7 72 22 2 6 6 

COMPLETE CURES 

The madence of cures shows definite evidence 
in favor of the greater curabihty of the larger 
lesions \\ e see that the larger the cyslocde the 
Letter the chances for complete relief Thus 
cures were obtained in all (ico per cent) of the 

enormous cystoceles and m 12 (80 per cent) of 
the group classified as large but in only 31 
(77 5 per cent) of the moderate and 6(6r9per 


cent) of the small lesions To be sure there 
were more of the latter treated and it is possible 
that this ma> partially account for the difference 
in percentage of cures but it seems that other 
factors must play an important role It may be 
that In the larger cystoceles the removal of the 
visible tumor aids m convincing the patient that 
shcisvvcii Moreover wemay bemisledandblame 
a small cystocele for symptoms of another on 
gin Fable V shows the relation between results 
obtained and size of the c>stoccle 

A study of the patient s age wath relation to 
results IS shown in Fable VI It will be noticed 

TVBLE V — RESULTS IN RELVTION TO SIZE OF 
CVSTOCELE 

Em La g Mod t Sm II 

P P P P 

N IN t N t N c t 
No of cases 3 IS 40 42 

Cures 3 TOO 12 So 31 77 5 26 61 9 

Impro\ed 13 2 9 2 5 ir 26 1 

Failures 166 S ii 9 


TABLE VI — RESULTS IN RELVTION TO AGE 
OP PATIENTS 
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that the percentage of cures increased with the 
age of the patient Thus the lowest percentage 
46 6 per cent was at ages 31 to 35 while at 41 to 
45 years the percentage of cures was 64 per 
cent at 46 to 50 years 78 percent at 51 to 55 
years 87 5 per cent and at the a^^es of 56 to yo 
years it was 100 per cent 

IMPROVED BUT NOT COMPLETELV CURED 
Of the 22 patients who were improved but 
not definitely cured 10 07454 per cent gave 
incxMitinence as the only reason for considering 
themselves not completely relieved and 3 or 
13 6pcrcent had incontinence plus other bladder 
symptoms Thus ov er one half of the improv ed 
patients had a residual incontinence It is pos 
sible that some of these patients could have been 
cured had more care been taken in pleating the 
fasaa in the region of the neck of the bladder 


Numb r 

Frequ nc> 

Dvsurn 

Bumm 

IncoTilinence 

Protrusion 

Backache 
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The use of a mattress suture in this region prebm 
inar\ to the pleating proper as mentioned b\ 
\pcl (4) should be emphasized particularK m 
cases gning incontinence as one of their entrance 
complaints 

Tabic \ ir shows the number of patients re 
ported as improved and enumerates the residual 
sjmptoms 

Incontinence stands out as the s>mptoin most 
likclv to remain after the operation Forty three 
1 atients had this s>mptom on admission and 28 
f these or 65 per cent were cured Thirteen of 
the improved md 2 of the non improved patients 
complained of incontinence after the ojieration 
this being the principal cause for imperfect cure 
in the impr ved up 


T vDi r \ II — c \SLS nirr o\ ed onl\ 


II k h f 
S 11 

I q > 


4 4 

i 6 


I VILURF^ 

Sn piticnts staled they nere no better folJow 
mg the pention In 2 instances the reasons 
given for the disapix mtment seem hardh valid 
since there were al s kitelv no bladder com 
plaints In another the result of the operation 
was perfect fer rt months at which tune con 
finemcnt caused a recurrence of thecvstotcle and 
the original complaints (Table \ III) 


TVULF Mil — FMEURES 
K 

11 k h f I I I 

P f tly ll 1 1 I b b 3 m th ft 

p t t t 1 1 >ni| t m h t n 1 

I I t i> 

N bl Id mil t Ul g t til >mp 

C m f N bladd mpla t m 

I d 

It f 1 V b byanpl m p 

bly til t Inp th> dm 

T t 1 b 

It IS obvious that the complaints given h> 2 
patients i with cancer of the cervaa the other 
with gastrj intestinal sjmptoms can hardly be 
attnbulcd to failure in curing the cjstocele 
Moreover i patient had been perfecll> well for 
13 months when the lesion returned following 


confinement These cases cannot be classed as 
pnmaiy failures although m studjan" end results 
thej must be so grouped A corrected hst of 
failures would show 3 or 3 per cent 
The fact that more patients did not have 
trouble after the operation is particuhrlj inter 
esting when we consider the work of Broun and 

Rawls ( ) These investigators made cjstoscopic 

studies of the bladder condition in 49 patients 
after operation for cvstocclc Althou h this 
stud> was not confined to the results of anj one 
procedure it was shown that visible foldm of the 
base of the bladder was common follonm such 
operations From the results of our studv it 
seems doubtful whether this bladder distortion 
isparticularlj important in theproductionof sjmp- 
toms later on Certainly the base of the bladder 
must lie folded in all operations based on pleat 
ing of the pubovcsirocervical fascia A compan 
son of these end results with those obtain^ in 
patients operated upon bj the fascia ovcrlappm 
procedure as advocated bv \eel (4) Spauldia 
(7) Rails (5) and others would leparticularlv 
interesting in this connection In the latter oper 
ation (here should be little if anj bladder distor 
tion provided the fascial dissection is earned out 
sufhcientlv toward thclateralwallsof theva ina 
This o erlaf ping procedure is frequently used m 
our clinic with very good results but the number 
f cases operated upon up to the present time is 
not sulTicicnt to permit a comj arison 
That the end results are better in the larger 
cvstoccles IS further evidence to show that fold 
mg or distortion of the base of the bladder is un 
accompanierl with serious consequences Certain 
1> the degree of folding or distortion nf the blad 
der base and ureters must be considcrablj greater 
in the larger lesions where the amount of pleating 
IS nccessarilj more than in a small cjstocele 


RETROVERSION FOLLOVMNG OPFRVTION 
The question of retroverson follo' in this 
01 eration is an important one since no procedure 
can be ansidered satisfactorj if m correctin it 
another lesion is produced ^Ian\ operators mate 
jt a point to perform a suspension operation 
whene cr a cjstocele is repaired In our clinic 
this has been done onlj when a marked retro- 
version was found at the time of operation 
Accordint^lv the suspension operation was neces 
sarj in onlj 5 of the 100 cases As prev louslv men 
tioned the fixing of the lower edge of the pleatea 
fascia at least as high as the internal cervical os 
was insisted upon Bj this maneuver we hopea 
not only to raise the bladder but also to prevent 
the occurrence of postoperative retroversion due 
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Fir 1 Sho\m how the ce v» is pulled do n The 
terine sound in the bladder sho s the extent of the 
jstocek 

0 foreshortening of the anterior xiginat will 
■>Jeel (4) suggested that the lateral mucosa with 
;he underlying fascia be advanced to the midline 
)f the cervix and sutured m that region as a 
neans of preventing the tendency toward pos 
Lerior displacement In this series 3 patients had 

1 retrov erted uterus at the time of their discharge 
“xammation Since it was impossible to get these 
patients to travel from various points in the 
state back to the clinic for follow up examina 
tions it IS impossible to sav how many more 
developed retroversions at a later postoperative 
period The fact that only 3 cases showed dis 
placement nearly 3 weeks after the operation 
however may be taken as evidence that this 
occurrence is not common We would expect 

TVBLE I\ — POSTOPERATIVE MORBIDITY 
c ff C 

Infected perineum (diabetic) i 

Infected Uparolom> «ound 4 

lyehtis 1 

In oniti bladd r infcction(?) i 

Lung infcction(?) » 

Cau c undetermined 3 

Total II 



Fi j Showin the transverse incision just below the 
bbdder rcrteiion (Compare ith Figure i) Clamps have 
been placed on Ihe free cd e of the mucosa 

most displacements to appear during the first 
few weeks although it is possible that some occur 
later as a result of scar tissue formation and con 
traction If by this procedure we also lessen the 
chances for retrov crsion as we feel we do then it 
has an added advantage over those procedures in 
which laparotomy for suspension is necessary 

rOSTOPER VTIV E MORBIDITY 
The various reasons for the postoperativ e fev ers 
occurring in this group are shown in Table I\ 
Any temperature ov er 100 4 degrees for 2 or more 
consecutive days was considered as definitely 
febrile The uncorrected morbidity ratewasfairly 
high due largely to 4 infected laparotomy wounds 
(m instances of combined operations) which can 
scarcely be included in a morbidity study of 
a speafic cystocele operation Some patients 
showed a slight separation of the mucosal edges 
wathout evidence of infection and were kept in 
the hospital a few days longer until complete 
union had taken place Only i infected perineum 
was noted in the entire :oo cases and this oc 
curred m a patient suffenng from diabetes melli 
tus The morbidity rate for cystocele correction 
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Fi 3 Sc s ha b t d c d bet th 
m d th f Th 1 ft md fin e a a 

11 t g d Tat th \Ui cl mp ( il t te 
tb t p 

should Le \er> low since drama e from the opera 
tue held IS good the blood supplj excellent and 
infections in this region are not partttularl> com 
mon 

CO^'^ALESCr^CE 

Each of the 100 patients studied was asked ho\t 
long a time had elapsed after the operation before 
relief "as noted T\\ent> four were relieved im 
mediateh or within the hrst few weeks after the 
operition while m q cases improvement was 
noticed between the first and second month after 
operation in 26 after too months and in $ after 
6 months to i vear Thirtv or 30 per cent re 
ported having been graduall> relieved while 6 
were not improved 

Doubtless man> factors tend to varv the time 
needed for recov erj such as the size of the evsto 
cele theseventv of svmptoms previous toopera 
tion the age of the patient and no doubt the 
environment into which she goes on returning 
home as well as the actual operation all ot 
which must be considered in this connection 
W hen a laparotom) has also been performed the 
conv alescence ma> be prolonged due to greater 



r 4 In ofthemu sail > r hchh p Ir 
b p at d f om th u d I)! fs ca 


dram on the patient s physical resources 
too mustplav apxrt Ourjoun est patient was 
0 jears of age and the result was excellent 
with onlv a few weeks required for complete dis 
appearance of all svmptoms On the other hand 
the oldest patient was 69 and the result was 
excellent after months The average age was 
4r vears \\TiiIe svqihilis diabetes cardiac or 
renal disease max also be a factor in determmin 
the end results as well as the duration of the con 
valescent period such complications were not 
common One patient had a positiv e Uassermann 
reaction and was intensively treated previous to 
operation while another was a diabetic Neither 
was conipletel> cured each complainin 01 soire 
bladder disturbance In neither instance was 
healing particularlv de]a> ed although the diabetic 
had a mild postoperative infection of the pe 
neum 


EFFECT OF LAPVKOTOilY OV E^D RESLtT 
It seemed that the removal of utenne fibroid 
or pus tubes and the correction of utenne ms 
placements would insure belter res^ s ‘ , 
c> tocele operation but our findings indica 
sdeh combinations are in fact detnmental anc 
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Ti" 5 Showin" the muco a inci ed up to ntthm one 
half mcii from the urethra I lap separated from under 
l>in„ {a3Cia to lateral tvall of \agmi The bladder and its 
fascial co\erin are being separated from the cer ix and 
pushed up to a point beyontf the internal cer\ical os 

that patients opented upon for cvstoccle uith 
out the necessitj for laparotom> have a better 
chance of perfect cure 

Table \ shous the t>pes and numbers of the 
abdominal operations performed m the va 
nous groups of patients Onl> 17 were among 
the 72 patients recorded as cured (3 per cent) 
and 10 among the 2 improved cases (45 per 
cent) while of the 6 failures 4 (66 6 per cent) had 
a combined operation It would thus appear that 
combining plastic and abdominal work has a 
distinctl> detrimental effect upon the former 

SUDSEOUEM PREGNANCIES 
Twelve patients reported having been confined 
since operation Eleven deliveries were normal 
and onl> one patient had a recurrence of the 
cjstocele with svmptoms (83 per cent) This 
patient aged 29 years was perfectly well for the 
1 3 months following her operation and preceding 
the confinement lollowing delivery which was 
normal the cystocele and original symptoms 
apparentlv returned The size of the baby at the 
time of birth was not known The operative 
confinement was a cajsarean section at 7)^ 
months for toxaemia of pregnancy The fact that 
this patient had prevaously had a normal deliv 



T\BLC \ — LAP\ROTOM\ COMBINED UITH 
CYSTOCELE REPAIR 

N mb f h g p 


Ope t 

Radical Wertheim 3 we ks 
after repair of the cystocele 
Carcinoma as found inptccc 
of cervix removed at time of 
cvsl celc operation 

Subtotal hysterectomy for li 
broids 

Subtotal hysterectomy and sal 
pingectomy for inflamma 
lorv di case 

\ntcnor su p nsion witli ap 
pendectomy 

\ntcrior suspen ion only 

App ndectomy only 

Cio ure of perforating w und 
of uterus 


C d p d 


4 I 


2 3 

7 4 

I I 


F I 


3 


T t 1 


5 

3 

8 


Total 

Percent 


17^ 10 4 31 

23 0 45 4 66 6 


cry would indicate that m all probability she 
would be grouped with the normally confined 
were it not for the toxaemia treated by cssarean 
section One of the group had a stillbirth This 
patient aged 39 was perfectly well following 
operation One year later when 3 months preg 
nant she was operated upon elsewhere at which 
tunc a myomectomy and appendectomy were 



410 


SURGER\ G\NECOLOGY AND OBSTETRICS 



ptr/ormed Conf/iement «as normal at term 
except for a stillborn child weighing 7 pounds 
No gro8 millormalioti or anomiJv was found 
It is clear that the number of subsequintK 
confined patients is insufficient to permit an\ 
\cr> definite conclusions \et the carefulls 
checked c\iclence m the i patients studied is a 
good indication of what ma> be expected This 
IS particular!! true when we re-ilize that in i 
of the normalh confined patients the bal» 
weighed g pounds or over at birth 
Eleven of the pregnancies studied following 
operation were delivered normall\ while only i 
(8 j per cent) had a recurrence of the ostoede 
and original svmptoms CertainU gr 7 per cent 
normal confinements with recurrence of the 
lesion and s> mptoms in onlv 8 3 per cent is excel 
lent ev idence of the ability of the repaired anterior 
vaginal wall to withstand the wear and tear of 
confinement Doubtless other methods ma\ give 
as satisfactory results but the important fact is 
that this simple fascia pleating operation not onh 
cures the Icsuns and relieves the s>mptoms in a 
\ erv large percentage of cases (04 per cent) but 
also does not interfere with the normal ph\siolog> 


T\PE \I —SUBSEQUENT PREGNANCIES 



of labor nor tend to recur to anv marked degree 
following confinement 


GENERVl CONCLUSIONS 

The data obtained from the 100 cases studied 
seem sufficient to permit some genera) conclu 
sions 

1 The principal svmptoms associated with 
c\ stocelc are frequencj dj suna burning an i 
incontinence 

2 The simple fascia pleating operation 1 an 
emmentlj sati factor) method of repairm evsto 
cele unassociated with prolapse In this senes 
there were 72 per cent complete cures 2 percent 
improved and onK 6 percent not benefited 

5 Incontinence is the most likclj complani t 
remain after fperation this symptom being the 
principal cause for imperfect cure in 13 patients 
m this scries 

4 Most patients are complelch relieved of all 
symptoms in 3 to 4 months foil win<f opera 1 n 

5 Retroversion of the uterus is not a comm n 
complication following this method of repair 

0 Laparotomy combined with repair 0/ cis 
tocele dimini hes the han e of perfect cure 

7 The rcpairerl antenor vaginal v all is n t 
greatly affected by childbirth so that the cjsto 
cele does not tend to recur after dclu erv 

8 The operation docs not interfere with the 
physiology of labor and spontaneous labors are 
the rule 

BiKLiocRxniy 
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\ METHOD FOR THE GRADUAL OCCLUSION OF THE AORTA 

B\ IICRM \N E rE\RSE Jr M D Baltimore 

F m th E I Ku t 1. bo t ry f th J b H pL M d 1 hool 


O CCLLSION of the aorta has been per 
formed m man m 2 instances This dann^ 
operation was usuallj undertaken for the 
cure of aneunsm of the abdominal aorta Though 
in some instances the patient was cured of the 
aneunsm he usualK succumbed from secondary 
hsemorrhage due to a cutting through of the oc 
eluding de\ice From the time the aorta was first 
ligated b> Sir Asterl> Cooper (7) in 1817 to the 
present there has been no method of procedure 
to secure occlusion of this structure which does 
not subject the patient to grave danger of death 
The surgeon is confronted wnth a curable disease 
which IS certainl> fatal if untreated jet which 
must be avoided surgically because of a lack of a 
proper method of procedure \ suitable method 
must have several attributes (i) it must avoid 
secondarv infection such as occurs with clamps 
or snares which protrude outside the skin (2) the 
occlusion must be gradual in order to allow com 
pensation of the circulation (3) finall) compres 
sion of the arterial wall must be avoided since 
the expansile pulsation quicU> weakens this 
structure and rupture follows 
A method is described which embodies all these 
pnnciples and in addition is rehtivelv tas) of 
technical performance 

JIXfirVN evsES 

Clinical experience in this field is relativelj 
limited but verv illuminating Fourteen of the 
2 cases died w^thm 3 dav s from shock or circula 
torv derangement as a result of sudden occlusion 
Two cases survuv ed the effect of ligation but died 
in 10 davs and 48 davs respective!} from second 
arv haemorrhage In all of the remaining 6 cases 
a method of gradual occlusion was used and these 
patients sumved from 41 davs to over a \ear 
In addition there are 3 cases in which internal 
suture of the aneunsm was attempted All pa 
tients died from hemorrhage within a few hours 
since the aortic wall would not hold the sutures 
well From these cases it ma> be stated that 
I Sudden ligation of the human thoraac or 
abdominal aorta is usuaU> a fatal procedure 

Suture of the diseas^ w all is unsatisfaclon 
3 Gradual occlusion is the onl> hopeful 
method 

The best procedure for gradual occlusion thus 
far devised is the Hal&ted aluminum band That 


this IS not satisiactorv for use on the human aorta 
mav be judged b> Halsted s (10) words I have 
applied an aluminum band to the human aorta 
4 times twice m one subject and twace wnth 
promising results so far as the cure of the aneu 
nsm IS concerned But the experimental work 
on animals had led me to expect that ultimatel} 
the metal bands must cut through the arterv 
because in cases observed 7 months or less the 
wall of the aorta had become atrophied to the 
thinness of paper and there was no adhesion be 
tween the infolded attentuated surfaces That 
m> fears were well founded was proved bj an 
experience in Europe about 18 months ago The 
patient was an aged woman wnth dilated and 
badiv functiomng heart The large aortic aneu 
nsm was well located for the placing of a band 
which was applied just below the renal vessels 
Within a few dajs the aneurism which before 
operation was distmctU vasible from the seats of 
the operating amphitheater was barelv discern 
ible at the bedside and at the end of 6 weeks 
had disippeared so completel} that the patient 
was discharged apparently cured But walking 
out of the door of the hospital she was seized 
with a pain and returned to her bed The follow 
ing morning she died from haemorrhage The 
aorta had ruptured at the site of the band but 
(he aneunsm was found to be nearlv cured 
Thus the search forotherprocedures is justifiable 

EXPERIMENTAL RESE VRCII 
During the centurv following the first case of 
ligation of the aorta in man much experimental 
work was done regarding it The two mam ob 
jects of this work were to determine the effect of 
ligation on the organism and to devise a success 
ful mechanical means of earning out the pro 
cedure Pirogoff (19) Sonnenburg ( 3) Kast 
(12) and Kuemmeil (i-,) showed that ligation of 
the aorta was a feasible procedure m animals 
that It caused no harm to the heart and lungs 
and that the peripheral circulation quickly re 
turned Allen (i) found that partial occlusion of 
the abdominal aorta vvath an aluminum band fol 
lowed m about 10 davs bv ligation causes no 
apparent disturbance to the animal 
The collateral channels have been demon 
strated b\ Porta ( o) Kast (12) and more re 
cently by Reichert ( i) 
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The majont) of these expenments on anima » 
were done on the abdominal aorta below the 
orjRin of the renal arttnes 

The experiments to obtain a proper mechanical 
means for occluding the aorta ha\e been numcr 
ous and many ingenious devices have been con 
ceived for this purpose The earliest attempt to 
avoid the sudden shutting off of the circulation 
in this great vessel was bv means of a rubber 
tourniquet which encircled the abdomen and 
compressKi the aorta from without This was 
occasionally followed by trauma to the abdoroi 
nal viscera and rupture of the intestines was not 
unheard of Because of this fact Milton (17) 
suggested a rufiber tourniquet which went over 
the aorta and out on either side of the spine so 
that it might be tightened at vvill without trauma 
to the viscera This was never attempted m man 

The next step was the use of a metal clamp or 
snare of silk catgut or metal which protruded 
from the abdomen and was ti htened or loosened 
from the outside Such instruments hive been 
devised by keene (13) Stratton (24) Dubois ( 8 ) 
AssoUni (3) Burjalsky (4) and Cooper (6) \I1 

had a common purpose that of j,radual occlusion 
of the aorta and all had i common fault namelv 
liability to secondirv infection Dr Halstcd (10) 
m 1 preliminary report on the use of his aluminum 
bands said The notion of gradual compression 
in the ordinary use of the term was entertained 
only to be dcfiniteh discarded because of the 
seemingly insurmountable diflicullv of preserving 
asepsis A sinus must form about anv instrument 
leading from the aorta to the air and sooner or 
later such a sinus necessarily become infected 
This objection is an important one for in few 
fields IS asepsis so essential as in vascular suig 
ery Infection uniformly predisposes to seixind 
arv hjemorrhage 

The next contribution was one of the most im 
portant steps in the surgery of the great vessels 
namely the introduction of the partially occlud 
mg band by Halsted (10) He showed that a 


partially occluding aluminum band applied to the 
abdominal aorta of a dog would eventually result 
in complete obliteration and this was called the 

ideal closure It has been mentioned that 
Halsted was not entirely satisfied with his band 
for use on the human lorta However it has 
been of great value not only for use m situations 
in which sudden obstruction is dangerous such 
as with the innominate subclavian carotid fern 
oral or popliteal arteries but also in the elucila 
tion of the principle of a eptic gradual occlusion 
of the great vessels Thus Jt has sen ec] its pur 
pose well 

Halsted also tried ligatures tapes and tis uc 
bands to occlude the aorta Hesivs Fine silk 
cut through in 2 da\s coarse silk cut throu h 
more s’ovvly knotted ligatures were found to be 
unsuitable for a desired de ree of constriction or 
obliteration could not le accurately obtained nor 
could the crushing of the arterial wall be mu 
riablv avoided Tapes of various materials were 
tested — of cotton of chromicized intestinal sul 
mucosa of elastic tissue obtained from the aorta 
of aponeurotic white fibrous ti sue These were 
applied in spiral or cuff form These tissue hands 
ah ays relaxed and allowed re establishment of 
the lumen Haecker (9) and Holman (n) have 
given additional proof that encirdm partialiv 
tonstriclin„ sutures or ligatures arc almost in 
variably followed by fatal secondary hamorrna e 

One of the most promising jnv sti aliens on 
this subject was contributed bv Matas and ^llen 
(16) These authors brou ht about constriction 
of the thoracic aorta in 151 do^s Iv phcitir 
mattress sutures The plication was increased at 
subsequent operation and in some instances the 
lumen was all but obliterated Peid ( J has re 
cenlly confirmed these obscrv itions But il ha5 
been stated that rn the j cases m which sature 
of the diseased arterial w ill was attempted in tre 
human the patients died of hxmotrhagc Th 
stitches would not hold 

Thus the methods for occluding the aorta are 
clamps or tourniquets which protrude from tr 
wound ligatures partially occludin tape fasaa 
or metal lands and sewing of the arterial \ all 
None of these methods is entirely satisfactorv for 
the purpose 

EVPEPIMCSTAL JtEniOD 

There are certain facts slated above that arc 

worthy of note by those interested in interpretin 

experimental work on this problem for M 
clinic It has been observed that twO'thitds 0 
the cases of sudden occlusion of the 
dominal aorta resulted in death from shock 
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Fi The technique of introducin the p n" / the thoracic aorta po ed 
U the t p of the sp in thru t into the lum n III the spnn turned pa allel to 
the a tcr> and introduc d bj rotation I\ after intro lucUon 

IS not the case tsith dot^s Further in those hu elusion of the thoracic aorta and anj partialU 
man patients sur\a\nng the occlusion the majonU occluding de\ ice apphed to this structure usuall> 
died later from hTmorrhage due to cutting results m death from secondarv haemorrhage 
through of the occluding dence This rarel> oc Reid states Partial occlusion of the thoracic 
curs m the abdominal aorta of dogs But on the aorta with bands or ligatures cannot be done 
other hand animals do not tolerate sudden oc either m man or dogs uathout gra\e danger of 
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fatal htcmorrhagc Here the great pressure of the complete occlusion The technical difricult\ of 
Wood and the scant pen artemi support hasten this procedure is great The arterj must be 
death of the arterial «all and prolong the penod open^ between rubber shod clamps the tube in 
of repair with librous connective tissue troduced and tied m place This procedure mas 

Therefore occlusion of only the thoracic aorta produce obliteration of the lumen I ut it i too 
of the dog IS comparable to that of the human difficult for practical use In this regard it is of 
aorta throughout its extent In testing the value interest to recall experiments of Carrel (?) I'ho 
of an occluding device it is obligatorv to use the reports lo instances of intubation of the thoracic 
animal s thoracic aorta erroneous interpretations aorta with glass or aluminum tubes 2*" 
mav thus be avoided This has a further advan mal died a few davs aRer the operation ant] 
tage m that since sudden occlusion results in despite careful preparation of the tubes with 
death the efficicncv of the gradual occlusion mav paraffin a thrombus was usually formed in them 
be letermined bv the life of the animal One dog lived for 3 months and the tube re 

All prtv lous methods of arterial occlusion have mamed patent Carrel interprets this to show that 
depended upon compression of the artemi wall aortic blood can flow through a glass tube lor 

from without Experience has shown that com more than 3 months without the occurrenceof an 

pression IS not feasible when applied to the aorta obliterative thrombus However it is not im 
since the great expansile pulsation thrusting probable that a thrombus had been formed and 
against the compressing agent causes theartenal was eventually resorbed 

wall lo weaken and rupture There is however It was conceivable that a metal tubeconsistin 

a natural mechanism for occluding arteries that of coiled wire like a spring (Fig i) ^ 
has ne\ er been put to use namely thrombosis screwed into the lumen through a small per ora 
Petit (183 first showed that this is nature s method tion in the arterial wall This was tried expen 
of controlling hxmorrhage mentally and found to be satisfactory m every 


It IS conceivable that if the thrombus could 
be easilv produced and adequately controlled it 
would be an ideal methoj for gradual closure of 
the aorta It was thought that if metal or glass 
tubes of various lengths and diameters were 
placed in the lumen of the arterv the thrombotic 
process could be controlled so as lo gi\ e a gradual 


^ OPER VnVE PROCEDURE 

Adult do"s who received 4 gram of morphia 
and ether anesthesia bv tracheal insufilation 
(Mdtzer Auer Method) were used m every caw 
The animal w as placed on the right side and a 
the usual skm disinfection and drapm an m 
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Sion of about 4 inches ^\as made o\er the eighth 
intercostal space This as carried do\vn through 
the intercostal muscles all bleeding points uere 
clamped and ligated and the chest was opened 
The pleura over the thoraac aorta was picked up 
and incised and the arterial wall exposed A tape 
carried by an aneurism needle was passed under 
the arterj and used for traction (Fig 2) The 
aorta was gentlj lifted and steadied with the left 
hand This procedure results in a partial obstruc 
tion of the lumen with consequent proximal dis 
tention of the arterj that greatlj facilitates the 
introduction of the spring The coiled wire was 
grasped wath the right hand the sharpened tip 
thrust into the lumen and the spring rotated i 
or turns to hold it m place It was then grasped 
with a clamp turned parallel to the arterial wall 
and introduced b> rotation until onl\ a small 
tip remained outside the lumen 1 his was left m 
lace and serv ed to anchor the dev ice and prev ent 
xmorrhage through the perforation The first 
step was accomplished without hxmorrhage In 
some cases when the spring was turned parallel 
to the arterj the perforation was stretched so 
that a small jet of blood under high pressure 
escaped If this was disregarded and the lip of 
the spring left out a moment s pressure with a 
sponge stopped all bleeding The entire procedure 
has been carried out without completelj soiling 
one sponge As a rule 3 or 4 sponges were used 
but the bleeding is no more than that caused bj 
the incision in the thoracic wall 

E\PERI1IEM\L RESULTS 

^t the time of the insertion of a metal spring 
into the thoracic aorta the proximal and distal 
pulse is the same Within 15 minutes the pulse 
proximal to the spring is slightlj diminished At 
the end of 30 minutes a well marked thnll is 
present which increases in intensitv to a maximum 
m approximate! j i hour If the peripheral (fern 
oral) blood pressure is recorded during this stage 
It IS found that the svstolic pressure falls and the 
pulse pressure is diminished The fall in svstolic 
pressure is not marked until complete occlusion 
occurs at v\hich time it drops suddenlv onlj to 
rise graduallv as the collaterals dilate 

It was found that the time required for com 
plete occlusion varied m different animals and 
with various procedures Trauma accelerates the 
thrombus formation and is to be avoided The 
research of \schoff (2) has shown that the plate 
lets which form the framework of a thrombus are 
apt to bt deposited in the eddv below an obstruc 
tion \ spring consisting of a series of small 
elevations will produce multiple small eddies 


along the arterial wall and the resultant thrombus 
wiUhavemany points of origin Hence the num 
ber of coils in the spring and the size of the wire 
will influence the rate of thrombus formation and 
consequcntlj the rate of obliteration of the lumen 
Welch (25) in his exhaustive monograph points 
out that the character of the surface maj alter 
the process of thrombosis He shows that a 
smooth non adhesive wall gives poor attachment 
for the platelets and converselj that irregulari 
ties promote the process In viev\ of this fact 
anv indentations on the smooth surface of the 
wire would tend to accelerate the obliteration It 
IS of interest to note that different metals appar 
cntlj influence the rate of thrombosis It was 
thought that copper and brass produced thrombi 
most quicUj Steel springs result in a slower 
thrombotic process than do those of brass or cop 
per while surgical silver wire was the slowest of 
all metals to produce obliteration Silver plated 
steel springs are midwaj between the latter met 
als Further experiments to test this point are 
to be conducted for if subsequent results confirm 
the present impression then surgical silver wire 
which IS commonlj used for the wiring of aneu 
nsms IS the poorest metal for the purpose For 
the present work either polished steel or silver 
plated steel springs were adequate The rate and 
amount of thrombosis caused bj these metals 
gave obstruction of the lumen slowlj enough to 
be tolerated b> the animal 
Following completion of the operative proce 
dure the dog has an uneventful recoverj from 
the anxsthetic There is no indication of air 
hunger so commonlj seen after too sudden ob 
struction of the thoraac aorta The femoral pulse 
becomes slight and completelj disappears in about 
6 hours For a period of about 3 dajs there is 
apt to be slight weakness of the hind legs The 
animal then appears to be perfectlj normal and 
IS able to run for a short distance without fatigue 
The fate of the thrombus produced in this man 
ncr IS important in determining the end result 
It IS not gencrallv appreciated that a thrombus 
IS most essential for hxmostasis wath or wthout 
the use of a ligature Kocher (14) believed it to 
be the most important factor in the immediate 
and final suppression of hamorrhage The size 
and shape of a thrombus which had just previ 
ouslv caused complete obstruction is shown in 
Figure 3 It is to be expected that thrombi in 
the aorta will cventuallj canalize how soon and 
how much this occurs is the deciding issue From 
the examination of a senes of specimens it v\as 
found that canalization of anv consequence be 
gins in from 4 to 6 weeks a lapse of time ade 
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TRANSPLANTATION OF THE GLUTEUS ANIMUS I OR PVRALYZED 
GLUTEUS jMEDIUS' 

n\ nWlD R TIISON ^fI> New \ork 


T O paraphra<;e Lo\ett the disabilit\ resulting 
from paraKsis of the gluteus medms is a 
perpetual lesson in humiht\ The limp re 
suUint^ from this paraKsis is most unsightK and 
one that no brace is in the least able to correct 
The patient with gluteus medms paraKsis thrusts 
the foot on the afflicted side forward and realizes 
that as soon as the opposite foot has left the 
ground the paraKztd gluteus medms unable to 
act as a gu^ rope on the afflicted side will allow 
a shift of the torso toward the normal side He 
therefore makes efforts to pre\ent this he uses 
the trunk muscles to shift the lateral center of 
gra\it> to the afflicted side and lurches throwing 
the entire torso to the paraKzed side B> this 
maneu\er he is able to lift the normal foot from 
the ground and still maintain his balance 
The gluteus medms and minimus are the onK 
effectue abductors of the thigh The medms is 
also the principal internal rotator of the lower 
e\tremit\ accomplishing this through its an 
tenor fibers The patient with gluteus medms 
paraKsis will therefore walk with an external ro 
tation of the limb in addition to the lateral limp 
There ha\e been several operative procedures 
devised to overcome this verv disabling deform 
itv Lange U'^s a senes of silk cords to connect 
the origin of the vastus evternus to the crest of 
the ilium The connecting cords spread out m 
fan shape from the muscle below the trochanter 
and passing subcutaneousK are attached to the 
crest of the ilium Legg transfers the insertion 
of the tensor fascia lata to the posterior aspect of 
the shaft of the femur bv suturing the fascia hla 
tendon superiostcalK to the femur or ^ inchej, 
below the trochanter Dickson also uses the 
tensor fasen lata b\ transferring its origin from 
the anterior superior spine to the vicinitv of the 
posterior superior spine 

In the Dickson operation it is of great advan 
tage to have onlj a weakened and not a totally 
paraK7ed medms and m the first twomethoi 
gluteus mavimus paralv is should be a contra m 
tlication Lovett savs that in his group of case 
in which the Lange operation was u«cd some 
were improved but in no case was the limp ob 
\iattd Legg states that of ^ ca cs operated upon 
bv his own method in j the limp was entirelv 
/loneawai with and in 8 others the gait was im 
pr )\t I 

m > Ft d bet re tb O th ped 


Lange has devised an op ration for gluteus 
maximus and medms paraKsis which consists in 
mobilizing the lower enJ of the erector spina; 
and b> means of long silken strands transferring 
Its pull to the greater and le er trochanters 
Maver has modified this using a lon^^ pov\erful 
tube of fascia which envelops the lower end of 
the erector spin-e and is implante 1 into the 
po tenor aspec t of the femur for maximus paral 
>sis and into the greater tro hanter for medms 
paraljsis Ober working indep ndentlj has used 
a smaller strip of fascia which is sewed into the 
fibers of the mobilized lower end of the erector 
spina; 

In te Img the gluteus medms paralv 15 on 
must be particularlv careful of involuntary sub 
stitutionary movements A child has two 
methods of attempting to mislead WTien pla ed 
directlv on the unaffected side and ordered to 
lift the affected limb the child either flexes the 
thigh and externally rotates thus bringing the 
hip flexors into the lateral plan or else inter 
nally rotates the thigh and turns the part forward 
thus bringing the anterior fibers of the gluteus 
maximus into the lateral plane These two sub 
stitulions arc impossible in walking The first 
cannot be utilized inasmuch as the hip are 
extended when the shift from one foot to another 
IS attempted and the s cond method cannot be 
brou^jht into plav for the medms is the chief 
internal rotator of the lower extremity and with 
its paralvbis the limb rotate outwardly and 
throws the gluteus maximus dircctlv po leriorly 
anJ out of the lateral plane 

From the observation of this spcon 1 method of 
sub titution It IS readiK s en that if the lateral 
half of the gluteus maximus origin is transferred 
into the lateral plane we will accomphsh surgi 
cally what the child has alwavs b en attempting 
to do functionallv 

An in ision is made from a point over the 
prominent tubercle on the ere t of the ilium 
about inche in ba k of the anterior sup nor 
spine describing an arc i inch proximal to the 
crest of the ilium and ending posteriorly at a 
point over the great s latic notch The in ision 
IS then earned diagonally across the buttock m 
direction of the fibers of the maximus to a point 
just above the great trochanter The skm and 
subcutaneous fat are reflected back exposing the 
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ftscia covering the gluteus nia\imu and a Iteat \ 
pad of fit over the fascia covering the paral>ae 1 
gluteus me Iius This fat is dis ected out and an 
mcmon is mal through the fas la investinR the 
gluteus medius just anterior to the fibers of the 
gluteus maximus and parallel to if I he hanJ is 
then passed deep 1) this fas la underneath the 
gluteus maximus and the loose connective ti sue 
sepirited The entire fascnl origin of the 
gluteus mavimus i then severed ju t above the 
crest of the ilium s me of the fa cia entering the 
erector spun being taken with it The great 
sciatic notch cm now be Jehned bj (he palpatin'' 
linger and at Us extreme lower border that is 
below the pcrifjrmis muscle the heavj libers of 
the gluteus mavimub are blunth separated divid 
iHo the gluteus maximus into approximatelv one 
portion with fa cial jrigin and the intact portion 
arising from the sa rum sacro tuberous hga 
nient and the cocevv When the fascia on the 
deep surface of the mavimus is reached m the 
dissection one must be certain that the lower 
border of the pv nformis has been reached Since 
success depends upon this all important step of 
the operation wearedoublv cautious contmuiog 


the separation from above downward at the 
posterior edge of the transplant till the inferior 
gluteal nerve is brought to view 

Ir f/r tii/fnor glut cl n r an t cs/rom bflo 
the p\ ijo mis it di ides into poiU «s S 
lat rath to en r ate the p rtion of th mu de in m 
ft aal origin and the other pas 1 1 m diolh t 
H r at th oi coil pofti n f the lusrl 
The superior gluteal vessel will not presen 
anv dilTcultics a the> are embed led in a column 
of fat and are well protected The lateral portion 
of the maximus is then swun^ anteriorl) and its 
fascia i sewed into the crest of the ilmm ^ 
portion of the flare of the ibum from which l ^ 
piralv2ed gluteus medius has been sliippe 
The factor hmitm the arc f transplanutioa 
IS the len Ih of tl c branch of the nferur glotca 
nerve This will be found to be ample U a lo 
implantation cf the maxima a far torwarl a 
the tubercle on the crest of the ilium preci c} 
m the lateral plane Thi procc lure i 
out with the limb in abduction \ ^ 

Ians spica i applied and the extrcmitv kep i 
moderate abduction for 3 week at tre eti 
which tune volunlar> exercises are begun 
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1 1 4 \hduction of the left hip after tran plantatio 

of th«* left gluteus maximus 


The gluteus maximus according to Morns 
arises from distinct anlages m the embr\o and 
Its separation in the adult does not entail great 
diflitultN I feel that the operation ts mechani 
calls sound in \ies\ of the fact that the mass of 
muscle transplanted is greater than that of the 
original gluteus medius This I think is a 
great advantage over using a comparaiisclv small 
muscle like the. tensor fascia lata Secondls the 
line of pull IS a straight one and the leverage is 
much more advantageous than that of the 
original gluteus medius as its origin is much 
higher than that of the paraUzed muscle The 
portion of the gluteus medius having fascial 
origin has also fascial insertion into the fascia 
lata and us line is directed along the outer aspect 
of the limb with an evtremel) effective leverage 
Re education in the use of the transplanted 
muscle is \ erv simple inasmuch as the child has 
been attempting to u^e the mavimus as an ab- 
ductor ever since It wasparalvzed The principles 
of mu«cle transplantation are all complied with 
in the above paragraphs and m addition we 
have transplanted the fascia covering the muscle 
cn masse with the muscle so that the possibilitj 
of adhesions forming are negligible 



n 5 Demonstrat ng ne at e Trendelenburg n 
after Iran plantation of the left gluteus mavimus 

The child shown m the illustrations operated 
on m Mavers section of I-red Albces service at 
the Post Graduate Hospital is able to abduct the 
extremitv with power equal to that on the other 
side The lateral svva> of the bod> and the 
Trendelenburg sign have enlirel> disappeared 
The operation of course can be used onlv in a 
cartfuil> selected group of cases in which a 
powerful gluteus maximus is present However 
the same selection must be used in the Legg and 
Lange operations It is entirel> feasible to com 
bme the Dickson operation of transplantation of 
the origin of the tensor fascia lata with the trans 
plantation of the maximus 

\cknowled mcnl is madeof theL nd help of Leo Vlajer 
in pcrfecti g the technique of thi operation 
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ZI\C-CELAri\ DRESSIVC IN THE IREVFMENl AND VETIR- 

iRE\rME\r or erac feres 

1) IRIT/ HIINEk \i \ 

\ IL. RhllccfhX xilopl 


O r ill medicii problems the treatment rf 
tricturts IS the ne mo t frequenlh un 
(.cm <1 with mechinical methois and for 
this rta f n the mechanistic xiewpoint fracture 
treatment is apt t( he oxer cmphasired Treit 
ment h \\e\cr leman Is not onh c nsideriblc 
kn \ e Ipe of ill t\pes of splints and banda e a 
the r u h anitomital trainin^ and a c mplcle 
understanding of the crmplicated mechanical 
c nditi ns pres nt 1 ut also necessitates nsider 
able manual dc\tent\ I he xcr\ best dies mg is 
\ rihle sif It isinc rrectK ai plied either because 
of carele sness on the part of the pra titioner or 
b cause the technique is too complicated for 
general use There is a cast degree of difTcrence 
belucen banchoing in a ho jutal where all the 
m ) lern facilities are at han 1 and bindagin,, 
under enierj,enc\ c ndilions without the ail of 
t lined issistants and the best equipment Con 
biilcrablc devteritv is necessari tr banJa-’c a 
patient quickli and with the necessarv care \n 
ill lilting (Ires-jinc, dies Us dull baillv or not at 
all and therein causes the patient unncces arv 
pain However experience has taught that it is 
ilm tne erichisallet dooveraprorK applied 
dressing hence one must make cverv effort to 
have the initial treatment as perfect as possible 
It must be remembered m the use of a new 
metho I for the hrst time that no matter how 
accurate and deiulel the description of the 
technique ma\ I e nothing can overcome the 
hindicap (f unf imiliantv with a technique but 
r f eated { ractice No one who is cmploving a 
tcchni jue fur the tirst time cm possiblj have the 
dextentv of the experienced phvsician who has all 
the del 111 it his linger tips Furthermore small 
mistakes dunn^, the initial attemjit to follow a 
new technique miv not onlv lead to failure m 
that instance but ma\ al o lead to the abandon 
ment of a re ilh aluible method 

Because f the fact that a number of courses 
giv en at the \ lenna Accident Hospital for the 
American Medical Association have shown that 
the advantages of the /inc ^,elatin dressmo m the 
treatment f fractures are unknown to man> 
American phvsi lans I wash to describe here the 
uses for and the technique of this dressing 

The zinc gelatin dressing i semi elastic 
dressing consi lin^ of to 4 la> ers of a loosel> 


woven cotton bandage the meshes of winch ire 
tilled in I > the thick (luid of zinc gelatin Thi 
dressing was first introduced b\ Unna for the 
treatment of leg sores and it prov cd v erv \ aluai le 
in such cases as it not onl> does not irritate the 
s' inbutmav cureopen ulcers and eczemas I ur 
thermore as the bandage I'so sticks well (0 the 
skin and prevents the occurrence of rcilema the 
dressing IS even more practical for the treatment 
of fractures than is irritatm court plaster The 
constitution >{ /me gelatin is as follows 


7 inc oxide punss 100 0 

Gelatin alba 00 0 

Aqua fontana 300 0 

GKcenn 400 0 


It Is advisable to use oiiK the verv best ma 
tends m the preparation of the mixture since 
otherwi e the glue is net alisolutch reliable 

PRLIVRITION OF THE StlMURE 

The zme oxide is mixed with just enough water 
to make a thick paste after this paste has 1 cen 
well mixed and stirred it u muxed with the 
glvccrm The gelatin v hich has been aftened 
in cc Id water must bo freed of as much water a 
pos ilile b\ squeezing well with b th hands The 
gebtm then contains just 3 jarts of water le 
no more watt r need be added It is then put on 
the water bath and stirred ct nstantlv R becomes 
fluid in 5 or 10 minutes Then the zinc-oxi le 
glvcerm mixture is added an 1 after a few minutes 
stirring the glue IS reach forus It is advisable to 
prepare a large quantitv at one lime pour it into 
a shallow di h and cut the elastic mu s into 
smaller pieces Then whene er some of the mix 
lure is needed a few pieces arc j ut on the water 
bath and warmed up u.it/ioul adimi tutrr until 
thev become fluid and are rcadv Ic r use It is not 
necessarv to acH a disinfectant or prcservatiie 

Organdie bandages 10 and 15 centimeter m 
wadth should le used Ihi material because 
of its broader meshes absorb the thick glue 
much more readih than ordinir> bandage ma 
teml A 10 centimeter broad flat hair (no 
bnstle) brush is us d to paint the mexture on the 
skin and banda e In order to keep the /i 
gelatin fluid during the proces of paintin it 0 
the bandage the pot of glue should be kept 
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r I Pru h 
narrow bandage 


gelatin cut in pie es broad and Fi^ 2 a Calico banda c 6 Gau e bandage c Organ 
die banda c 


pan of hot water Two pounds of /me gelatin are 
sufficient for 5 dressings of the lower leg 

GFNLR\L TIC IMgUF 

A few pieces of zinc gelatin art put on the 
w ater bath to w arm As soon as the glue is fluid 
It IS brushed over the tuxsha cn skin and the 
bandage laid on in spirals under slight tension 
The edges of the bandage must not cut into the 
skm since disturbances of circulation would thus 
arise For the same reason no folds are made m 
the bandage Instead th< bandage is cut when 
ever it does not ht well and is begun anew from 
that point After the first laver of bandage has 
been put on a new lav er of glue is brusher! on and 
then another laver of bandage is put on in pre 
ciseU the same manner as the first until 3 lavers 
of bandage and 4 lav ers of glue hav c been pul on 

The last laver of zinc gelatin will drv in 20 
minutes and after that it will not soil clothing or 
linen If one is in a hurrv the last laver of glue 
can be cov ered with a lav cr of cellulose or treated 
with a solution of 6 parts of formalin m 94 parts 
of alcohol The dressing remains on for 2 or 4 
weeks until it has either become soiled or loose 
It can then be replaced bv a fresh dressing if nec 
essarj The bandage is remov ed bv cutting it up 
the anterior side and then jerking it off suddcniv 
so that the pain due to the pulling out of hairs 
IS reduced to a minimum In patients who per 
pire freelv the bandage soon becomes loosened 
In order to keep it tight it can be treated with 
the solution of formalin in alcohol 

VN EXTENSION DRESSING IN FESIOR VL FR VCTURFS 

The general treatment of fractures of the fc 
mur cannot be considered here Succinctl> such 
fractures are treated bv extension dressing on a 
Braun splint The extension is made dircctlv on 
the bone bv means of a Steinmann peg which is 
driven through the tubero&itv of the tibia This 
peg is remov ^ in about or j w eeks and replaced 
bv a zinc gelatin extension dre sing 

The followang technique is used The glue is 
brushed on the thighs the hips and arcularl> 


around the abdomen and then a lav cr of organdie 
bandage is laid on A second laver of glue is put 
on next and is followed b> a lav er of calico band 
age 10 centimeters wide which is put onlv on the 
lateral sides of the thighs from the inguinal region 
to the muldlc of the femur Glue is spread on top 
of this The ends of the longitudinal calico stnps 
arc turned m to prevent later slipping and are 
fastened b> circular lajer of bandage The 
dressing is finished in the usual wa> wath the 
bandage forming a regulation spica in a thigh to 
bellv direction The longitudinal stnps of calico 
should not be fixated except above the femoral 
cond>lcs as the> would otherwise cause disturb 
mg pressure upon the latter The dressing is 
allowed to drv for a dav while the extension 
weight IS still acting upon the Steinmann peg The 
followang da> the two longitudinal stnps are con 
nected bv a V shaped wire stirrup and theweight 
transferred from the peg to the thigh 

\ftcr the peg has been removed the lower leg 
and the knee are cov ered w ith zinc gelatin a la> er 
of bandage is placed over that then as on the 
previous dav a medial and a lateral longitudinal 
laver of calico islaid from the knee down to about 
30 centimeters bevond the sole of the foot Then 
the dressing is finished just as on the thigh total 
ling 4 lavers of zinc gelatin and 3 lavers of band 
age The ends of the thigh bandage and the dress 
mg of the lower leg must cover each other verj 
well asothenviseadisturbing so called interstitial 
cedema would occur The soft parts at such a 
point are cedematous and protrude from between 
the bandages so that ulcers mav occur at the 
penetrating edges The 2 longitudinal strips on 
the lower leg must not be fixated dowai to the 
malleoli but must be free of the skin from there 
down as ankle pain would otherwise occur The 
dressing is completed as follow s the ankle and the 
foot are painted with glue Thena strip of calico is 
stretched from the heel over the sole of the foot to 
about centimeters bevond the toes and a 
similar strip from the joint of the foot over the 
dorsal side to the same distance bevond the toes 
The usual alternate lajers of zinc gelatin and 






SUrGER\ GWECOLOG'i WB OBbTETriCS 



bindape ire put on The anterior strip sen es to 
keep the leg from rotating and the fool fn m 
mf>\ ini’ into a p eqmno\ irus posiuo/i It is also 
ncce»sar\ in this case to see that the ends of the 
second bandige and the list one o erlap so that 
a lema niU not occur The \>anc{ige reaches as 
far as the ha al phalanges of the toes the hittr 
1 c»v hej t free The Knee joint and the ankle 
jtint rr\s t b 8Up.ht]\ lle\ed during the dressing 
so that tbc baniage mil n< t cut and cau e pun 
later m nhtn mo\ements arc begun 
The da\ after the entire dressing has been com 
pi ted that is if the parts o^er the loner leg 
and the foot haie dried sufficitnflv the traction 
strips on the lo\str leg in I the foot ire also rt 
pi iced b\ a V shaped \ irc stirrup is iboi e ton 
nccting the pirts of the bandage the extension 
weights ire then eqinlls disided btti cen the 
upper and the lower peg The tractnn on the 
foot pisys b\ means of f ullci o%er the bed ind 
thus holds the foo in slight dorsal JletioD In 
this Mi\ ictue and passive mi ements cm be 
stirted even with emstant exlensun on the 
frig’ncnts and without the displacement of these 
frip,ments and resuliino pain 
li ho\ ever the patient begins to complain of 
piin this indicates that the dressing his been put 
on too tighth at that point and mu t lie cut open 
with scissors If anv vc icl s are found thex 
should eith r I e left alone or opened with a stenie 
instrument and covered vvith stinlegiu e Gniei 
inv circumstinces the pitient must W cirdoll> 
watched for the first j8 hours to see whether or 
not the toes keep wirm and irtenahzed md 
whether or not thev can be moved If am un 
favorable si<’ns apjjear the whol dressing r ust 
be carefuUv looked over since either a paralysis 
of the peroniEUS nerv c at the he ad of the fit u!a or 
an initial circuUiorv disturbance ma> result from 
a Uoht fitting bandae,e In either ev ent rt is best 


tc cut thedres in up the fr< nt md tenev it ftcr 
af vvdivs 

Zinc e.ehtm dressing will not irritate the skin 
ever after nonths of use and should remiin in 
f hce until rt becomes loose Depending upon the 
eater t of novement and exercise and upon the 
degree of consequent muscular atrophy this in 
occur in ^ to 6 weeks Then a new dressm is put 
on in preciselv th simi manner as befor the 
jirst dav onlv the thigh and hip put is replaced 
with the extension acting m the lower leg an! 
the following da> the wn Ms arc translerred to 
lilt femur so that the lower leg and the foot can be 
dressed 

In order that the joints mij be used it is 
sufficient to take olT tlu weight on the pe hi ex 
tension and transfer the \\ei<’ht& from the lower 
leg to the upper itg The hi i joint can be ever 
cised b> the pitient sitting up tn bed and then 
Ivin^ dovvn a^nin In this wav all the joint can 
be exercised with the fraj^menfs lonstantli m line 
and fixed 

The 7inc gelatin dressm mav al-o he un 
practical in the V lot dies and painie refxjstin 
of uicdiaf fracliirts oj th « ck of the / ^ 

Bochlerha demrn irat d 

In uch a case the ttchmque i as follows ine 
piUcnt is immediatelv bandaged just ^ 

case of femora! fractures ere ptin for tht ticC 
that extension is ilispcnsed i ith and it one it 
tint. dressing is completed with all its 3 6' 
tension strips and no pebic prt After a Se 
bouts the knee joint is tretihed and thepa |e 
fixated to the low er end of the bed in al duciio 
rosition bv means of the strip m 
the lower end of the bed is th n ”if d abou^ 
centimeters higher than the head of the bed 
patient thus hangs entire’) b hi injure 

Si.k'lllSb'nh’^ i iVk Vi" ' 
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trermtj Simultaneous!) the tondenc) of the leg 
toward mednl rotation is enhanced In a suitable 
form of lateral traction fwentN four hours later 
the ends of the fragments arc in good position 
This can be corroborated b) \ ra\ and Shoe 
maker slme ‘ 

As soon as the satisfactor) position of the frag 
ments has been determined the case is treated as 
a typical fracture of the femur the leg is put on a 
Braun rack and the weights equalU placed on the 
strips of the upper and lower leg The advantage 
of this method is that no narcosis is neccssar\ 
particular!) in old persons— and most of these 
cases are among the aged thus precluding the 
danger of pneumonia 

In pehic fractures the zinc gelatin stretching 
t)pe of bandage makes it possible to preclude the 
pain resulting from the movements of the e\ 
trcmities For this purpose the dressing is put on 
50 that it reaches from the inguinal region to the 
basal phalanges of the toes w ith the knee stretched 
The only extension stnp attached is on the lower 
leg and this passes over the pulley at the lower 
end of the bed and is loaded with 6 pounds This 
slight extension is decidedl) pleasing to the pa 
tient since superfluous movements of the leg are 
avoided and the pain resulting from necessary 
mov ements disappears 

The zinc gelatin dressing plays an important 
role m the after treatment of fractures of the entire 
lower extremity The first attempts at walking 


Sh m l. 
> r* p 
b W w th 


dp 


after an\ bone injury to the leg or foot provoke a 
livid discoloration and swelling caused primarily 
by a disturbance of the circulation The very 
best treatment of a fracture cannot enable the leg 
to stand up under normal usage the result is a 
muscular atrophv which in turn leads to faultv 
circulation in the extremity and produces oedema 
which damages circulation and nutrition The 
oedema in turn causes an atrophy of the bone and 
this naturallv weakens the carrying capacity of 
the leg This IS m short a vicious circle which 
depends for revision upon a well functioning cir 
culation \Vc are able to avoid all of these com 
plications if we are in a position to restore normal 
circulation A means to this end is found m the 
zinc gelatin dressing which possesses many ad 
vantages over other dressings This bandage re 
mams in place for some time without loosening 
whereas the usual bandage material soon becomes 
loose and must be changed frequently This 
dressing does not prevent perspiration as does an 
elastic stocking or other dressings and therefore 
prevents ulceration due to secretions /me gela 
tin dressing enhances the epithelization and heal 
ing of an\ ulcers present under its protective 
covenng since such a process is also dependent 
upon good circulation and tissue nutrition The 
precluding of cedema permits the patient to w alk 
In other worrls we afford the patient the best 
possible conditions for healing simply by means 
of this dressing and without any further after 
treatment 

The type of dressing used for after treatment 
reaches from the popliteal space to the basal 
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phalin ts of thu t( cs The tcthni juc i as me ^elUin is brusheJ on mid the (ires m re 

peit^ m the case of the dressm for the 
The patient its on a t ilile with the Inver Ic^s thij^li 4 hvers ot glue and of banda e are sufii 
hanging ver the edj,c Since the to t sh ul 1 be cicnt here these hvers arc au mented in tht 
in slmht I r al fleaion when the 1 inda cisputon re ion of the ankle b\ the 2 double Uvers of 

in rdtr t ktcf the dres in«’ from cuttin m the bandige put jn at hrst thi is neces ar\ since tht 

ankle ) ml later it is well f r the ( atient s foot greatest (lart of the bodv wei ht rests upon this 

t re t n the k etor knee during th pr ce [ art and the banda»’e nee is greater stren th at 

dur 0 that the i 1 e\i n maa be ontrolled ihisfioint The last lav er of rinc gelatin 1 cither 
The to t IS place I on the knee with the region of cnered with cellulose or hardened with the 

the fifth nietalarsil down in c rler t crettesuit ft rmalm alohol soluti n Ihe entire banda c 

ible I ronation t the fore foot This | r nati jn of must n at be thicker than a heaw stockin so that 

the f re ft t is tn important for iht pres rv a m the taseof an out patient a shoe can beput on 

tnn t the arch \ more detailed discussion of over the banda;,e 

the I rcvalent ideas on the genesis and treatment The dressing leaves the l cs completel) un 
of flat f t V iin c gi\ cn later touched and reaches to just under the tuberositas 

As so na the [i siti n f the knee an / the foot (if ue on the shin side and up t the f ophfeal fo sa 

his been fixed the zinc gelatin is 1 rushed on the on thcpostenorside so that free 1 mofmovtmeal 
unshaven skin around the ankle joint and heel at the knee is possible If the bandage is mal 
ta a brea ith f about o centimeters \ double sh rter on one side or an th r then the icinitv 
[aver ff ljanJat,e comes over this then more glue I ccomescwicmatous an f the t } e ofbandagecut 
then mother d luble lav er of bandage Then the into the skin an 1 provoke side formation 
entire lover leg is brushed with glue firm the In patients who persj irc Irtch the dressm 1 
tuberositas tibi-E down and the bandage laid on in rubbed down dailv withthef rmalin alcohol miv 
spirals un ier slight traction If the spirals io not ture bmee the clre sing d e not irritate e 
tit the leg n f Ul are made in the I anda skin it mav re nain in [ lace from to 4 "ce 
instead the lanlagc is cut with scissors — not Lsuallv howc er patients ith ‘ 
torn — and un] onalrc&h The mlin s must marvceltma iHc me la km at v davsv'i 
overlai s thitn kini Icftuncvercd A s on dre sing loos This is simj h a si n ttia 
as the calf and shin ha e teen covcrel Uh 1 oelemi has iimmishc i md i f h (Ires 
laver of ban liiye the me is brush d over needed forth rca n the ,1 

the binda^e which IS aJreidv in plateon theankic should be ippli d imme liatelv iftcr 

joint and heel a far in vn as the I asal phaUn„es of a plaster of Pan cat • el! 

of the Iocs and the dressing continued As soon app ars Incass u 

as the hrst lav er of bandage has been laid on the the dressm hould 1 e pul on vi 
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Fi 7 <imc gchtin Ire in fir th low r 1 g for the 
purpo e of stretching the knee } int 

r'lised or in the morning ifter i night s rest has 
produced a decrease in the swelling of the ex 
trcmitx The time belwt cn bindagmgs should be 
as short as possible in order to preclude the 
possibility of an\ fresh crdcmi The dressing is 
chan( ed as frequently as is demanded by the 
presence of cedema but the patient is neither kept 
in bed nor from his work 
The uses mentioned do not include all to 
which zinc gelatin bandage may be put I also 
wish to describe a method which combined with 
extension treatment can be used to adxantage 
for the painless stretcliiiK’ oj jleuon eontracturcs of 
Ihe knee as in arthritis deformans distal femoral 
fractures injuries to the knee etc 
The zinc gelatin is laid on from the popliteal 
space to the basal phalanges of the toes and a 
medial and lateral strip of calico is glued in 
longitudinally and fixated as far down as the 
malleoli just as in the case of the dressing for the 
lemur This traction strip on the lower leg is 
passed oxer a puHex at the foot of the betl and 
weighted xxith 4 to 6 pounds This equal and con 
slant traction soon straightens the knee joint 
Zinc gelatin dressing is used in coniustotis and 
sprains of the ankle and the foot which arc too slight 
for a fixation bandage and yet cause trouble when 
the patient walks In such cases the zme gelatin 
bandage has also displaced the ordinary bandages 
and elastic bands It is alway s surprising to find 
how quicklx the p xticnts xre freed from pain as 
soon as the dressing is put on This dressing is 
particularly xaluable m the treatment of athletic 
injuries since it permits a rapid return of move 


ment It IS especially remarkable that the feeling 
of insecurity in such cases soon dis ippcars 

The especial pronnee of zinc gelatin dressing 
however is that great class of diseases and com 
plaints m out patients resulting from pathologi 
cafly changed posture From cases of weak feet to 
the most se\ ere forms of contracted flat foot from 
the shin bone fractures which have healed with a 
slight axial deviation to severe compound frac 
lures of the ca cancus there is a chain of com 
plaints which arise from the same cause abnor 
mal static conditions as a result of unphvsiologi 
cal functioning of the joints 

I here is no doubt that a certain congenital 
weakness of the connective tissue apparatus plavs 
a definite nle m flat foot This is also the rea 
son why such patients also frequently disclose 
the varicose syndrome muscular weakness and 
later obesity - all depending more or less upon 
the same constitutional anomaly These condi 
tions also have their bad effects on flat foot In 
the later stages the mcongruosity of the articular 
surfaces leads to an arthritis deformans just as in 
traumatic complete flat foot this causes pain and 
keeps the patient from w alking Thisin turn causes 
atrophy of the already weak muscles because of 
inactivity and lack of body exercise and leads to 
further increase m weight which has the same 
unfavorable effect upon circulation that the 
reduction m functional usage has and promotes 
the incidence of varicose veins and ulcers The 
patient is then forced to stay in bed and thereby 
loses the last vestige of muscular activity 

This vicious circle can be broken only bv the 
restoration of movement in the extremity To 
this end a well made and individually fitted 
arch supporter is necessary so that the move 
ment in the joints of the foot may be rectified 
such a method could be aided if necessarv by a 
corrective operation A second point is the 
restoration of good circulation A zinc gelatin 
dressing not only helps the ligaments to function 
well but also helps to heal any leg sores prevents 
the incidence of cedema and makes it possible for 
the patient to walk Exercise strengthens the 
patient s muscles avoids too great an increase in 
weight and promotes good circulation This 
dressing causes an immediate improv tment of the 
disability which is reflected m the improved 
walking ability The method of dressing is the 
same as that for the lower leg The dressing re 
mams in place as long as it is not loose and is 
changed as often as there is cedema This condi 
tion often lasts for months but is not harmful 
since the dressing does not irritate the skin and 
the patient can keep at work 
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THE MOST COMiMON METHODS OF GASTROSTO’Ml WITH THF 
REPORT or \ MODirlFD TECHNIQUE OF THE 
J\NEWA\ METHOD 
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T he term ^astrostom\ fcastro stomie from 
ya mp stoniduh and u ft mouth) was 
coined b\ Scdillot in 1846 to designate the 
operation for creatin^ a permanent gastn fistula 
f ir feeding purposes The Greek word ytuTTr/p also 
means abdomen and with this meaning the term 
g\str)toni\ had been in use for man\ jears to 
lesi nate anj operation in which the abdominal 
ta\it\ wasopened This inclusnc use of the term 
gastrotoms continued throughout the greaterparl 
f the iqth centur\ occasionallj being misspelled 
gastrostomv resulting in a confusion of tcrmi 
nolog\ which retiiets a search of the literature 
often both misleading and unproclucnvc 
1 he establishment of a permanent gastric hsiula 
as a means of alimentation m cesophageal stricture 
was first proposed b\ Egel)er{,(8> of Christiania 
in 18 7 He conceived the procedure after having 
Mtnessed the death of a voung man from starva 
tion and thirst as the result of ocsophaocal diver 
ticulum Hid stricture Dilatation of cesophageal 
strictures b\ sounds and bougies was an accept d 
m tho 1 of trettment at the time but in this case 
had failed One can not but be impressed bj 
Lgcberg s clear c nception of the soundness and 
utilitv of an operatnn which he was for the first 
time proposing He even sug ested the empIo> 
ment and emphasised the saf t> of retrograde 
bouginage through the fistula for dilalahon of the 
stricture as an added indi ation for the operation 
1 ut he never put into practice what he was first to 
con civc 

In 1S4 Watsen (,5) an \merican surgeon in 
dependentlv advocate! the pro edure in intrac 
table tE ophageal stricture and contended that it 
seemc 1 ratnnal and leasiWe 
In 1846 Sedillit { s) of Stra bourg who was 
at the lime unfamiliar with the earlier ob er\a 
tions of Fgeberg and \\ atson bet,an the publica 
tion of a senes of articles on the nature of eesopha 
geal strictures advocating as a rational procedure 
m their treatment the operation for which he 
coined the term gastro tomie IIis proposal 
was received with considerable disfavor Gendron 
(ii) in the same >ear denounced the propo ed 
operation as preposterous foolhardj andunjusti 
fied contending that the passage of srund and 
bougies was a much more rational method of treat 


ment and was perfectly satisfactorv In spile of 
the classic observations of Beaumont (publi hcl 
in iSjj) which wore alreadv quite well known 
others questioned whether food taken m such an 
unnatural way could be digested and assimilated 
All thos who advocated gastrostomy basellhcir 
contentions of the soundness andpraclicabilitv of 
the establishment of permanent gastric fistub on 
the followin'^ well known facts that persistent 
gastric fistula; often followed wounds of the siom 
ach Ce pecially m war) and that ihcv sometimes 
persisted for v ears and were compatible with goo i 
health Surely their propositions were sounl 
They )jad witnessed accidentally acquired fislulx 
of the stomach which persisted without fatal rc 
suits N\ Ivy not construct one and utilize it as an 
avenue of alimentation when the normal one no 
longer served^ Blondlot (3) in 1841 first per 
formed gastrostomy on dogs and was succes ful in 
several cases using the animals for study of the 
physiology of digestion 

In 1849 Sedillot (27) first performed the opera 
tion on man in a ca e of carcinoma of the rcsoj ha 
gus death occurring 3i hours after operation 
He made a crucial mci ion ju t belov/ the xvph« I 
grasped the stomach incised it and in«criea a 
specially devised silver cannula with wh h 
proposed to hold the stomach in contact with the 
parietcs Ihestomach being under greatter or 
pulled the cannuU inside the abdominal cavity 
where it persisted in remaining Feeding atteirpts 
were unsucce sful and some of the mge ta were 
found free m the abdominal cavity at autopv 
Sedillot { t>) a^ain attempted the procedure m 
iSxa attaching the stomach to the panetes wi a 
sutures Five davs later the stomach was opened 
with a bistoury a tube inserted and fecdui). 
begun pealh occurred on the tenth day « 

made no further attempt Fenger (9) in I'M 
through an incision hich bears his name) alo 
the left subcostal margin attached the stomach t 
the margins of the tegumental wourd op«ned ' 

■viscus and sutured the mucina to the skim ! « 

suture of the mucosa to the sW.C ts the cM 
feature m Terrier s opeiltiou 
later Death in Fenger scaseocco '^lusSho" 
The first attempt m \menca w as made > 

(31) m 1869 also with a fatal termination 
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r I The relative posUionsof the midlinc me ion n<] 
he stabwouml 

In 1875 S>dne> Jones (17) obtained the first 
ccovery after gastrostom\ This was the twent> 
iinth attempt in 26 >ears following us inception 
nd the third of S>dne> Jones The patient lived 




1 1 % T 1 e fir t inci ion for the raising of the flap has 

I n ma 1 \ chmp has b n placed at the center of the 

in I on on the I s creu vaturc sid tomarhUc ite for the 
I kinni f the closin uture 

40 da>s succumbing from what appears to have 
been a perforation of the ccsophagus b> extension 
of the carcinoma and bronchopneumonia In 
1876 \erneuil (34) of Pans using Lister s anti 
septic technique obtained the second recover) 
and m 1879 Petit (23) collected 41 cases with 7 
recoveries a mortalit) of 83 per cent Ashhurst 
(t) in 1893 in a senes of 396 cases gives the mor 
talit) as 64 9 per cent DaCosta gives the mortal 
u> in malignant cases as 20 to 5 per cent and in 
the non malignant as 8 to 10 per cent Our mor 
talitv has been 18 per cent m 17 cases 



r The \Ui clamp |! ced to outline ih flap life 4 The clamps have been removed and replaced 
n c at the base are indicated by the dotted lines as tbcir to gra p the entire th ckness of the cut edge of the stomach 
1 e IS optional t'aH “d the flap has been completel> raised 
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1 1 ^ Suture of th muc us la\ r ha be n c mpl t d th nd of the suture cut 
Ion ancithetub sceur d tothem b\ aclamp Sutur oftlcs ro aispartiall> compl te 


Perlnps no operation so clearlj conceived and 
so rehtivelj simple in performance his been at 
tended b\ such di astrous results before its hn»t 
successful execution The surgical pioneers whose 
faithiniispricticabihtx wasfinill) justified were 
supported in their repeated attempts b\ the con 
Mction of the analog> between accidcntalK ac 
quired fistulx and those which thev attempted to 
construct Thev were all impressed bv the fact 
that autopsies showed no local cause for death in 
the majority of cases and that the fatal termini 
lions were due to dcla\ in operation and the con 
sequent extreme inanition of the patient In an 
aniKsis of the first 41 cases so ablv reported in 
detail b\ Petit one can not but be impressed bv 
the pricticallv moribund condition of lliemajonlv 
of the cases operated upon In the few whose con 
dition seemed a little less grave some ramlom 
trick of fate brought on an earlv and unfortunate 
termination We shall refer again to this most sig 
mficant factor in mortalitv statistics as it applies 
to present dav figures Through all the literature 
one finds a constant plea for earlier operation b> 
the surgeon and an implied lack of confidence in 
the procedure bv the phjsician 


In the pre antiseptic dajs anj exploration of 
the abdomen was cxlrcmelj hazardous and much 
<liscussion IS found relative to the location of the 
incision so as to fall directl) on the stomach 
lacobi (15) injected tartaric acid and then sodium 
bicarbonate through a stomach tube to distend 
the stomach with gas while Schoenborn (24) in 
dated a balloon after having inserted it into the 
stomach on the end of a stomach tube It was 
feared that the transverse colon would be mis 
taken for the stomach which in these dajs of 
extended and bold exploration seems incredible 
Ihis uncertainty was due to a general lack of 
familiarity with the gross appearance of the sev 
cnl viscera Maunder (20) in 1876 made an un 
successful attempt and at aulopsv found that he 
had ojjened the transverse colon Considering the 
surgical era in which he lived one can more easily 
forgive his error than accept ins justification of it 
for he complaccnth remarks that it makes little 
difference to him which viscus he opens the prm 
cipal object being to assuage thirst and that one 
can inject water into one as well as the other 
The successes of Sydney Jones and Verneuil 
aroused a new interest in the procedure and were 
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f<llo\\cdb\ more frequent and earlier attempts so 
that b\ i8b4 Gross (12) was able to collect 207 
casts Lntil about the last decade of the 19th 



1 U, g Tic d f the goo^ cL h s b b ht t tb 
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ccnlur\ the surgeon seems to have been content 
with a simple direct fistula but its manifest cli 
advantai^es called for modification of the proce 
dure Between 1801 and 1896 fne of no 
classic methods were reported and a rctiei of the 
subsequent literature re\eals so numerous an 
such varied techniques and modifications that 
one is forced on this e\ idence alone to conclude 
that none is entirel) atisfactory The chief dis 
advantages common to most methods of pastro 
lomv are leakage with its attendant irritation an 
digestion of the skin the discomfort of consuni 
wearing of the tube an 1 the earh closure 0 
f stula follow in^' remov al of the tube U e propose 
to mention onh those methods i hich are or haie 
been m common usage and iho e illustraln 
some special technique For convenience 
mav be divided into two gencril tjqies 

In the first tv pc m order to prevent caka 
there has been formed a long tract lined g 
lation tissue leading from the 
stomach and an attempt made at the fo 
asalse Of this tjpe the best Uo 
the \\ itzel (36) the Stamm (fo) (""'i" 
niththeSenn) thetlaraedal (tp) and lheK ^ 

(,8) Inthcttiuel the rubber tube is bor 
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und r folds of the outer wall of ihe stom'iLh inthe 
Marw edal the tube is buried between the muscular 
and mucous coats and in the Stamm ami Kader 
the stomach wall is mva^inated about the tube b> 
different techniques But since in all these pro 
cedures the ultimate result is alwa\s simply a 
comparatu cl> long tract lined b> granulation Us 
sue requiring the constant presence of a tube to 
prevent closure the valve cannot function and is 
superfluous As their ultimate results are identical 
for all practical purposes there is in our opinion 
nothing to recommend anv one of the above proce 
dures over the others except its relative case of 
performance and simplicit> Anv merit th u this 
t>pe of operation raa> have is due to the long 
fistulous tract which offers a firm purchase on a 
constantl} worn tiglitlj fitting rubber tube which 
thereb> prevents leakage The persistence of an 
exposed and unhealed surface cov cred bv granula 
tion tissue subject to trauma infection and diges 
tion bv gastric juices is in it«elf an abhorrence 
from the standpoint of good surgerv 
In the second t>'pe of operation the chief object 
has been to construct a fistulous tract entirely 
lined by epithelium unaffected bv the di,,csuve 
action of gastric juices and not requiring a con 
8tantl> worn tube to prev ent closure Terrier ( \ ) 
pulled a cone of stomach w all directly through the 
incision and sutured the mucosa to the skin In 
the Ssabanajew Franck operation (10) a lone of 
stomach is pulled out of the wound and passed 
under a bridge of si in Hartminn (14) and 
D Agostino (5) led this cone of stomacli obliquely 
through the rectus muscle and Hahn (15) up 
under and between the ribs in an effort to obtain 
a more efficient valve E Senn ( S) pulled a cone 
of stomach through the abdominal wound and 
puckered it with two purse strings of catgut and a 
cuff of omentum about its base This cone is 
sutured m the abdominal wound and the stoma 
depends for its continence upon the invagination 
of Its edges which are supposed to function like 
venous valves Stewart (jo) and Beck ( ) have 
utiUzed the skin of the abdomen to form a plastic 
tube which was led through the abdominal wall 
and sutured to the edges of an aperture in the 
stomach Edwards (7) devised an ingenious 
method of constructing a tract lined by mucosa 
which lay between the coats of the stomach wall 
the outer portion of the fistula how ever being a 
wound through the abdominal wall as in the 
Witzel operation Tavel (31) used a section of 
jejunum attached to its blood suppl> to form a 
channel between the stomach and skin surface 
The Witzel Stamm Kader and Marwedal 
operations or their modifications are identical for 


all practical purposes m their results namely the 
establishment of a long tract lined b> granulation 
tissue Ihis tract requires the constant presence 
or frequent re insertion of a tube to prevent clos 
mg If the tube is constantlj worn and fits snugly 
in the tract the presence of a valv e is superfluous 
Although the formation of a valve infers the remo 
valof the tube except for feeding we have found 
that all operations of this type done bv ourselves 
or bv others (which we have followed) have been 
eventually forced for one or more reasons to 
leave the tube constantly m place (see also Keen) 
Should leakage occur it can usually be decreased 
or prevented bv a tightly fitting tube constantly 
worn which IS m effect the choice of the lesser of 
tw j evils Pe inserting the tube through the 
granulation lined tract subjects it to trauma and 
the possibilitv of its misdirection outside the tract 
cspeciallv as the tract tends to close Should the 
tube not fit snuglv so that leakage is marked 
digestion mav occur not onlv of the skin but of 
the edges of the tract itself resulting eventually 
in a largt incontinent fistula totallv meflicient 
forfecdm purpo«es and leading to a fatal tcrmi 
nati< n from malnutrition and infection In this 
tvpe of operation the discomfort of constantly 
wearing the tube must be balanced ag unst leak 
age probable eventual difficulty and danger in 
the frequent re insertion of the tube as well as 
the inevitable closing of the fistula should the 
lube be left out entirely even for a few days 
Cerlamlv only the more intelligent patient can be 
tru ted to maintain the patency of hi^ fistula 
should his dysphagia temporarily improve De 
page (6) reports a c ISO m which after a Alanvedal 
operation for carcinoma of the oesophagus there 
was a marked temporary improvement in the 
swallowing The patient in spite of all frequently 
repeated advice to the contrary left the tube out 
entirely resulting in earlv closure of the fistula 
\s IS the rule in this disease the dysphagia soon 
returned and a second operation was done under 
the difficulties of the scarring and adhesions of the 
first The fistula was not continent and the case 
soon terminated fatally 
In the Ssabanajew Franck type of operation 
the fistula is entirely lined by gastric mucosa but 
comparative continence is difficult to obtain If 
the formation of a valve is attempted by leading 
the cone of stomach wall by a more devious 
route through the abdominal wall or up under the 
tenth nb as in Hahn s operation a very serious 
amount of stomach w all is sacrificed thus tending 
to decrease the capacity of the stomach for the 
necessarily liquid and therefore less concentrated 
foods Should the cardia of the stomach be 
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invoked disease or should the organ itself be 
small the procedure is not possible Depage (6) 
saj s It must be admitted that the tunnel ■which 
one professes to construct through the abdominal 
wall at the expense of stomach capacit> is purel> 
theoretical If the tunnel reall> does exist at first 
at the end of a certain time it disappears and the 
operation of Ssabanajew Branch as a result is 
reduced to the gastrostora> of Terrier If the 
skin of the abdominal wall is utilized for the 
lining of the tract as suggested b> Stewart and 
Beck the action of gastric secretions on exposed 
skin should be considered It is verj questionable 
whelher this tvpe ol lining for the fistula would 
often survive Edwards procedure offers no real 
advantage over the first tv’pe of operation be 
cause although the inner portion of the tract is 
lined with mucous membrane the outer portion is 
still lined \ ith granulation tissue Tavel s opera 
tion seems to us to be entwelv too formidable and 
complicated a procedure to be withstood b> the 
ma]ont> of cases m which gastrostom> is in 
dicated 

It would seem then that the ideal gasirostomv 
should have the following characteristics 

1 The hbtula must have a lining not affected 
bv the action of gastric juices Except Tavel s 
tube the onh such lining is gastric mucosa 

2 The hstula must be continent and permit no 
leakage of either gastric juices or of the neccs 
sarilv liquid ingesta 

3 The fistula must be permanent rcquirinp 
neilherthepr sence of a tube between feeding nor 
Its presence over longer intervals should the ne 
cessitv for gastristom) feedin" be obviated b) a 
temporarv relief from dvsphagia 

4 The fistula must permit casv insertion of the 
tube so that the patient mav feed himself 

5 The hstula must permit eisj and repealed 
instrumentation such as gastro copv relrOj,rade 
cesophigoscop} or retrograde bouginage 

6 The operation must offer as its end result 
no unhealed or granulating surface subject to 
infection 

7 The operation must be possible in either a 
contracted stomach or a diseased cardia 

In 1901 Depage (6) first reported a procedure 
for the e tabhshment of a fistulous tract lined bv 
gastric mucosa leading from the skin to the stem 
achcavitj b> the use of a plastic tube made from 
the stomach wall At the time of this report 
Depage had performed the operation successfullj 
m 2 cases In presenting his report he enumerates 
the disadvantages of the Senn Ssabanajew and 
Marwedal operations citing cases with unsatis 
factorv terminations Depage through a left 


rectus incision cut a stomach flap with its ha'e 
upward and sew ed the plastic tube into the uj pet 
angle of the wound sug^estm however that it 
mij,ht better be led through a stab wound near the 
xyphoid The operation apparentlj attracted 
shohtattention Corner(4) mion hi hhrecom 
mended Depage s method although mhismodifi 
cation he did not make use of the sphinctenc 
action of the rectus muscle Keen dismisses 
Depage s technique as too complicated and difS 
cult Mojmhan verv bneflj states the principles 
of the operation without comment 

In 1914 thelateH H Janewaj (16) reported s 
cases in which a verv short plastic tube had been 
formed from stomach wall through a 5 centime 
ter incision m the left rectus Janewav was un 
familiar with anj previous similar attempt when 
he first devised his procedure althou h in hi 
report he gives Depage full credit for precedence 
His report based on 5 cases was quite brief lie 
subsequenllj modified and improved the tech 
nique which has since been developed as the rou 
tine method at the Memorial Hospital and has 
been €mplo\ed in a series of 172 cases We feel 
that this method more closelj approaches the 
ideal gastrostom> as outlined above than an\ 
other vet devised and that the later modifications 
of technique and the merits of this method of 
gastrostomy over all others have never been 
adequatelj presented 

The modified techmque ma> be outlined as 


follovvs 

Under local anesthesia an incision is made in 
the midline between the umbilicus and xj-phoid 

(Fig r) When the abdominal cavitj IS entered 
the cut edges of the pentoneum are grasped and 
I per cent novocain is injected at several points 
about 3 to s centimeters from the free ed es 1 his 
will facilitate subsequent mampulation In addi 
tion 3 cubic centimeters of novocain is injected 
into the gastrohepatic omentum to facilitate sub- 
sequent mampulations of the stomach The ante 
nor wall of the stomach is then delivered into the 
wound and a site is chosen as far toward thecartto 
as the mobilitj of the stomach will permit the 
operative field being carefullj packed ofl wstn 
laparotomy sponges to guard a aiMt contamina 
tion of the wound edges by stomach contents 

By a U shaped incision (Fig 2) a flap is then 
cut about 5 by ; centimeters with itslon au 
at right angles to the long axis of the us 

base tow ard the greater curv ature and its tr« 
toward the lesser curvature Thi flap is o 
as follows Two Allis clamps are placed a litue 

-m. - < m I n>r eoo.'f'J" 
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less than 2 5 centimeters apart as near the at 
tachment of the gastrohepatic omentum as pos 
sible and parallel to it marking the free end of the 
flap Tuo others are placed a little further apart 
about 6 centimeters directl> opposite the first 
two toward the greater curvature and parallel to 
it marking the base of the flap These clamps 
mark out an appro^imatelj rectangular portion of 
the anterior stomach wall Vfter doubl> clamping 
the superficial blood \essels an incision is made 
between the lesser curaature and hrst two clamps 
quite near the latter and m a line with them 
entering the stomach ca\at> (Fig It is of 
adaantage to cut first through the serosa onl\ 
grasp the mucosa and open itwith a stabwound 
then complete Us incision with scissors which will 
insure against displacement of the mucosa When 
the incision has been completed to just beaond the 
first two clamps these are remoaed and replaced 
so that thea grasp the entire thickness of the cut 
edge of stomach wall a procedure which further 
insures against displacement of the mucosa when 
the incisions at the sides of the flap are cut 
Another clamp is placed at the middle of the first 
incision on the lesser curaaturc side This is to 
mark the middle of the defect left b> raising the 
flap and the point of beginning suture of closure of 
the defect From the eatremities of this incision 
two others are made at right angles toward the 
respective clamps near the greater curvature and 
everting the flap h-emostasis is quickla effected 
(Fig 4) At this time an> free fluid which tends to 
escape from the stomach should be carefull> 
sponged out I3> the placing of one finger m the 
stomach directed toward the p> lotus the pjloric 
sphincter can be located readil> and bj the ma 
nipulation with thumb from without it can be 
brought into a icw or even ea erted into the wound 
It IS relaxed ba gentle manipulation with the 
finger and a soft rubber tube (25 centimeters long 
4 millimeters in diameter or a No i French 
catheter) is inserted through it (Fig 5) and passed 
down through the duodenum into the jejunum 
the free end being clamped to the free end of the 
flap Kinking or curling up of this tube within the 
duodenum need not cause ana uneasiness for we 
have found that it inaanablj straightens itself out 
within a few hours We clo«;e the wound in the 
stomach (Figs 6 and 7) beginning at the clamp 
which marks the middle of the first incision con 
tmuing up the edges of the flap enclosing the 
rubber tube and forming a gooseneck tube of the 
flap The closure is effected b> a continuous in 
terlocked suture of No 00 plain catgut of the 
mucosa on!> and a continuous interlocked Lem 
bert suture of No 00 chromic catgut of the serous 


coat Hemorrhage need not be feared as it al 
ready should haa e been carefully secured against 
by clamp and ligature WTien the sutures are 
completed and tied at the distal end of the flap 
they arc cut long and the rubber tube secured to 
them by a clamp 

A finger is placed on the peritoneal surface and 
a stab wound about 2 centimeters m length is 
made through the outer border of the left rectus 
just below the costal margin (Figs i 8 and 9) 
proceeding through the rectus muscle in a zigzag 
manner so that a portion of the muscle fibers to 
the right of the w ound are displaced to its left and 
vice versa This will markedly increase the valve 
action The cut edges of the anterior rectus sheath 
are now grasped with clamps This is more easdy 
done now than later A large cura ed Kelly clamp 
is then inserted through this stab wound (Fig 8) 
into the abdominal caa ity to grasp the cut ends of 
the sutures and the rubber tube and by gentle 
traction from without and manipulation within 
the end of the gooseneck tube is brought out 
through the stab wound so that it projects slightly 
beyond the skm surface It is fixed to the anterior 
rectus sheath (Fig 9) by one stitch of No i 
chromic catgut on cither side placed through the 
sheath and its serous and muscular coats The 
mucosa is sutured to the skin by four interrupted 
sutures of silk placed at the angles of the wound 
and at cither side extending through skin and 
mucosa but not serosa or muscularis The ab 
dommal cavity is then inspected to insure proper 
position of the parts and the median incision 
closed in the conventional manner 

When the dressings arc applied the rubber tube 
IS made to extend directly through them all 
through an interval between the adhesive strips 
and through the tails of the Scultetus bandage so 
that feedings may be given w ithout disturbing the 
dressings The tube is fixed to the adhesia e dress 
mg by a safety pm or what is even better the 
tube may be encircled tightly by several turns of a 
narrow strip of adhesive and the pm inserted only 
through the adhesive Leakage mav be prevented 
by folding the end of the tube on itself or by plug 
ging Its end 

Feeding is begun as soon as the patient returns 
to the ward Three ounces of peptomzed milk are 
introduced every 3 hours on the day of operation 
and the amount increased to 4 ounces every j 
hours the day following operation 5 ounces on the 
next day and so on until there is definite discom 
fort after a feeding indicating that the capacity of 
the stomach has been reached A distressed feeling 
usually occurs when about 12 or 14 ounces have 
been introduced although after a time a full pint 
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cm be taken without discomfort When this 
amount is reached the mter\al between feedings 
ma\ be increased to 4 hours Saline should & 
given bv rectum and subcutaneouslv for the first 
few da}s if there is even moderate dehjdration 
The tube is shortened about an inch each da> 
until the sixth da> when it is removed cntirelj 
and inserted for feeding onlj When the tube is 
entirel> removed and re inserted so that food is 
placed directl> in the stomach eggs sugar butter 
or anv food capable of solution or fine suspension 
IS added until the combined 4 hour feedings total 
well over 2 500 calories The caloric value of the 
dailv feeding sliould be carefull> calculated in all 
case and under no circumstance should the diet 
be left to the whim or caprice of the patient An 
accurate calculation of an estimated (het will 
never fail to convince the surgeon as to the reason 
for failure to gain in weight The patient ma> be 
gotten out of bed whenever it is felt that the mid 
line incision has healed firmlj 
We have been troubled with leakage in on]> 
about 5 per tent of cases These were due to the 
u e of 1 too wide stomach flap and con equentlv 
a gooseneck tube of a to 1 large diameter The flap 
should be just wide enough to fit snu^K about the 
rubber tube which should not be larger than a 
Nor 3 rench catheter In this t>pe of operation 
the continence of the fistula is due both to the 
collapse of the narrow channel and to the con 
Slncting action of the displaced fibers of the rectus 
muscle 

\s all ga trostom) feedings must be liquid 
there is nothing to be gained b> the use of a large 
lube except rapidity in feeding Rapid feeding 
often causes uneasiness and a sense of distention 
or nausea quite out of proportion to the amount 
given A large tube will also distend the fistula 
which in Itself favors leakage as the tube is with 
drawn Under no circumstance should a feeding, 
tube larger than a No 16 French catheter be used 
and a smaller one will usually suffice A small 
tube is sufficient safeguard against too rapid feed 
ing Feedings maj be conveniently given either 
b> a funnel and allowed to enter the stomach by 
gravity or by the use of a rubber bulb sy’nnge 
The procedure is accompanied by no more 
surgical shock than is any other tvpe 0/ gastros 
tomv The wound edges should be well protected 
against gross soiling by stomach content which is 
very apt to be teeming with saprophitic bacteria 
if there has been slow seepage of decomposed food 
through an ulcerated stricture of the oesophagus 
The only marked difference m techmque be 
tween this operation and the Ssabanajew Franck 
IS the construction of the plastic tube which adds 


only about :s minutes to the total A fair lime 
for the entire procedure from the begmnin of the 
local anxsthctic is 45 nunutes 
In sev cral cases w e have used Depvge s method 
cutUng the flap with its base at the lesser curva 
ture At first glance this method would seem the 
most logical for the fistula would then leave the 
stomach at a higher level If furthermore the 
gooseneck were brought out near the xyphoid u 
would seem that continence would be further 
favored by its upward direction But we have 
found that continence depend more on the small 
diameter of the fistula and to the sphincter like 
action of the rectus than to thi. direction of the 
tract In the Janeway method the direction of the 
tract IS also slightly upward If Depa e s plastic 
tube IS brought out throu h the left rectus both 
the tube and the comparatively inelastic pastro- 
hepatic omentum ire placed under considerable 
tension and the fract assumes a rather downward 
direction Therefore in usinj, Depa c s techmque 
we have made a left rectus incision and brou ht 


the gooseneck tube out through a stab wound near 
the xvphoid By so doin'' w e substitute the n id 
inelasticity of the fascia of the niidline for the 
yielding sphincter like action of the rectus Leak 
age has been greater than m Janevvay s method 
In either mefhod ihegoo eneck should be brou ht 
out through a stab wound rather than throu h the 
upper angle of the operative wound And thi stab 
wound should be only large enou h to fit snu ly 
about the gooseneck 

Insertion of tlie tube into the jejunum first su 
gested b\ Petit m 1879 ( 3 p 107) permits im 
mediate feeding and prevents anv distention of 
the stomach until healing takes place No other 
type of operation so readily admits repeated ret 
rograde oesophi^o copy retrograde bou ma e 
gastroscopy of pyloroscopy Bv the mss ng of 
successively larger bou les throu h the fistula for 
10 or 15 minutes any ordinary sued instrument 
can be inserted If bou"mage or radium therapy 

13 intended aretro radebougiemay bepa '«wat 
the time of operation The bourne is passed 
through the stomach up throu h the ®sopna us 
and out the mouth drawing a thread "-ith it t ws 
thread is left to emerge through the moutn ^0 
the stoma of the gastrostomy alon'^side the ruDoer 
tube and will serve as a guide for •'^Ir^mentaiion 
or placement of radium at any time after toe 
weekoriodavs , , ^ 

Should the necessity for gastrostomy feedin g 
obviated for any reason no fear need ^ enwr 
tamed for the patency of the fistula \\ e ^ ^ 

one case in which all feedings were taken 
the mouth for 0 months Dysphaiaaam F* 
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\cne(l "XHcl the patient came to the hospital m a 
Stan mg and deh) draled condition The skin had 
healed about the stoma leaving a sinus about 
millimeters iri diameter With a closed blunt 
forceps this ‘Sinus was quickU dilated a feeding 
tube readilv inserted through the tistula and feed 
HI" immcdiateU gi\en 

W c ha\ e t\anuned the stomachs of man\ of our 
cases dead of malignant disease after this opera 
tion and ha\c found no e\idence of an\ contrac 
tion or deformiU The fact that most pttients will 
take i6 ounces at each feeding seems sullicicnt 
e\idence that there is little decrea‘5e in stomach 
capacit) Wcha\erepeatedlv and sutcessfullj per 
formed the operation in the presence of marked 
neoplastic mvohement of the cardn 

In this operation the disadvantages of theother 
tj'pes are hrgelj o\ creome namcK leakage and 
Its cequelT the discomfort of a tube constantly 
worn and the danger of closure of the hstula In 
short It combines all the ad\ antages attempted m 
other t>’pes a listulous tract lined bv epithelium 
not subject to gastric digestion or infection a 
continent and permanent ti«tula and a stomach 
with a minimum cleformil> with a minimum dt 
crease in capacit> and gastric muco«a available 
for digestion 

Gastrostomy is indicated m persistent d\s 
phagia from whate^e^ cau«e in cases m which 
complete relief can not be anticipated within a 
comparativeU short time This would seem to 
impH that the operation should be done for car 
cinoma of the oesophagus as soon as the diagnosis 
can be made which is exactly what wc advocate 
Carcinoma of tlie oesophagus lias up to this time 
resisted all methods of treatment except operative 
excision an operation which has an incidence of 
mortality among the highest of operative pro 
cedures Gastroslomv is imperative before aggres 
sue radiation for m such ca e a temporary m 
crease in dy sphagia is the rule In carcinoma of 
the ccsophagus the patient is under a double 
hazard The disease is always fatal Death will 
occur from perforation if alimentation is sufficient 
to support him until that eventuality occurs how 
ever without gastrostomy death from starvation 
and w atcr depriv a tion practically alw ay s precedes 
perforation The best palliative treatment of the 
disea'^e then i&onewluch will prevent deathfrom 
starv ation and defer perforation longer than would 
otherwise be possible Gastrostomx does exactly 
this and offers the patient a few months or even 
Several \ears of comparative comfort There is 
often a temporary improv ement m the dy sphagia 
after gastrostomy due to decrease in inflammation 
and swelling about the stricture The removal of 


swallowing as a cause of irritation undoubtedly 
delaxs extension of the disea e into the mcdias 
tinum trachea or neighboring blood \ es els and 
lessens the chance of metastasis We do not 
advocate the insertion of cannulas (Myerson 
and others) for the reason that the presence of 
a foreign body m the neoplastic stricture will cer 
tainlv hasten extension of the disease and perfora 
tion W e are opposed to repeated dilatation of a 
cancerous stricture for the same reason W^e have 
had a case of carcinoma of the ccsophagus live 4 
years after operation in comparative comfort A 
gain of 40 to 50 pounds in w eight is not uncommon 
and many patients return for a period to their 
regular occup itions A recent case returned to his 
trade as harness maker about three months after 
operation I or the last 7 months he has lost no 
time from his occupation except to return to the 
clinic at regular intervals for observation It 
should bt noted that this patient has gamed about 
3 pounds and takes a measured and calculated 
diet of about 3 500 calories 
In benign stricture of the ccsophagus gastros 
tomv IS indicated only when progress of dilatation 
of the stricture is difficult and improvement of the 
d\ sphagia is at a standstill for a definite period 
Hie postoperative mortalitv of gastrostomy 
should be no higher than that of any operation of 
equal gravity certainly less than in gastro en 
tcrostomy for in the latter deeper exploration 
and more extended handling of the viscera is 
required The mortality of gastrostomy depends 
not so much on the technique employed or on the 
unusual skill of the operator as on the condition of 
the patient The drop in mortality from 83 per 
cent m 1879 as reported b\ Petit to about o per 
cent today is undoubtedly due largely to earlier 
operation and consequently to a more favorable 
condition of the patient If every case of dys 
phagia could be promptly investigated and the in 
dications for gastrostomy appreciated by thephy 
sician the mortality of this operation would be 
negbgible Comparative statistics indicate the 
degree of inanition of the patient rather than the 
relative value of any method or the skill of any 
operator Although our statistics compare favor 
ably with other observers we do not advance this 
as an argument for the method we employ but 
will rest Its merits on the comparative comfort of 
the patient on the length of life and on the near 
approach of the Janewav method to the ideal 
gastrostomy which we have outlined 
W e repeat again that gastrostomy should alw ay s 
be done as soon as the diagnosis of carcinoma of 
the asophagus is made and before Uiere is marked 
lobsof weight TheX ray usually suffices to make 
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the diagnosis although it can be defimteU pro\td 
by cesophagoscopy It should also be done quite 
earl> m a benign stricture resistant to treatment 

e ha\e had two cases of persistent cardiospasm 
in which the operation undoubtedly saved We 
until the condition could be otherwise relieved 

SUIIMARY 

1 \ consideration of the most common meth 
od of gastrostomy reveals that thev are subject 
to one or more of the following disadvantages 
leakage and its sequels the necessity of a con 
stantlj worn tube or difiicultv and danger in its 
re insertion closure of the fistulous tract should 
the tube be left out and relative difficultv of 
instrumentation through the fistula 

2 \ method is pre^ented which is a modified 
and improv ed techmque first reported by Janeway 
m 1914 

T, The Janewav method overcomes the dis 
advantages of gastrostomy more satisfactorily 
than anv other method vet devised 
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EDUCATION PAIS 
AS one tra\els about the country one is 
impressed bj the splendid public school 
buildings seen in all sections Often in 
poorlj de\ eloped territory A\Uh few evidences 
of prospentj there is> to be found situated on 
the highest point of land in the \acmit> a fine 
public school building a source of pnde to 
the inhabitants and regarded b> them as a 
hostage for the future Apparcntl> there is 
an unconscious feeling that if we are to have 
the government we like and prosperity for 
all it must be through education Every 
thoughtful man must wonder at times wheth 
er this education which has become almost a 
rebgion v\ill adequatel> measure up to the 
hopes of the common people of the countiy 
The older generation is alwa>s uncertain 
about the > ounger generation In the earlier 
time >oung people were kept innocent with 
the expectation that innocence would be a 
protection to their morals and ethics The 
>oung people are more sophisticated toda> 
and perhaps because the> know more of evil 
they will be better protected from it than 
thc> would had the innocence of past gener 
ations been maintained In the dajs of m> 


jouth the lad> swept the filthy streets with 
her skirts The short skirts of todaj are at 
least more sanitary 

The common man the average citizen in 
tcllcctuall> forms per cent of the popula 
tion About IS per cent of the population are 
above the average in intelhgence In this 15 
per cent unfortunately there arc with the 
sound thinkers the froth the pink 
soaahsts and the near philanthropists 
atizcns who make gestures but who fail to 
follow them up by good deeds and who are 
as a group unorganizable The 35 per cent 
below the average in intelligence are in the 
boy scout stage mentally and unfortunately 
are too readily organizable The demagogue 
more effectively appeals to their prejudices 
than the statesman does to their mentality 
The soaal and economic burden of the com 
mon man is a heavy one he is truly the back 
bone of the country 

It is easy to philosophue the philosopher 
is said to be one who bears VMth equanimity 
the suffenngs of others These remarks are 
made as a prelude to the corollary that edu 
cation does pay 

Members of the Legislature of the State of 
Minnesota I say with all the pnde natural 
to a nativ e of the state are abov e the average 
m intelligence The matenal resources of 
Minnesota arc largely agricultural mimng 
and industnal and the legislators of the state 
arc representative of these fields In the 
session of the Legislature before the last to 
our surpnsc the term for bringing malprac 
tice suits v\as shortened from six years to two 
years and many improv ements in the Medical 
Practice Act of the state were passed without 
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difficulty Dunng the hst session of the 
Legislature under the leaderslup of an active 
legislative committee headed bj a former 
president of the Minnesota State Medical 
Association Dr Herman M John on a 
basic science medical bill which provides that 
those who practice mediane m the future 
must have sound fundamental education in 
physiology anatomy and the basic saences 
was pas ed by a vote of 6i to m the Senate 
and III to 7 in the House An antivivisection 
bill was defeated in committee without effort 
there is reason to behev e that had it come to 
vote not to exceed five votes would have 
been cast in its favor The bill for military 
training m the University of Minnesota 
wbch had been stoutly assailed by the 
paah&ts was reaffirmed by legislative enact 
ment by a 4 to i vote and lasth the boot leg 
theology of the anti evolutiomst was turned 
down almost unanimously by an exasperated 
legislature Lven ten years ago I believe our 
legislators would not have dealt so mtelJi 
gentiv with the arguments presented dunng 
the last session \\ J Muo 

TUBO-OVARIAN DISEASE 

T he fact that much of the surgical litcra 
ture oJ the past few y ears has dealt with 
lesions m the upper abdomen has at 
this time offered an opportumty for a short 
discourse on tubo ovarian infection 

Over 00 per cent of all tubo ovanan infec 
tions are due to the gonococcus however 
some few cases result from either puerperal 
infection or the improper use of the curette 
Gonorrhoeal infection of the tubes js usually 
bilateral condition The tubes become dosed 
early w hile in tuberculosis they remain open 
They wall be only slightly congested and cede 
matous throughout the entire coats in the 
early stage and later the infection reaches the 
fimbn® when it cau es the tubes to dose and 


form a pocket of pus Occ isionally the pus 
escape into the abdominal cavatj and cause 
a general peritonitis Trequently after the 
tubes become closed and a pus pocket has 
formed the fimbn-e become attached to the 
ovary and a destructive infection is cau ed 
As a result of the peritoneal inflamiaation Che 
infected tubes and ovanes and the heavy 
uterus drop low down under the broad li a 
ments and form a conglomerate mass called a 
tubo ovanan abscess This mass is usually 
fixed to the uterus and pelv ic floor and cov ered 
over by omentum and intestines 

The diagnosis is made from the history of 
urinary frequency with burmng and stingin 
the characteristic yellow discharge the oc 
casional finding of gonococci m a vapnal 
smear and from the finding of a fixed uterus 
or mass in the pelvis cither alone or as oaited 
with a fibroid uterus In some of the Ion 
standing cases a diagnosis of typhoid fe'er 
tuberculosis or malana might be made should 
the physician not happen to make a vaginal 
examination 

In acute salpingitis some few cases will clear 
up by rest m bed douches and expectant 
treatment but the majority wall have e\i 
denccs later of a chrome pelvic infection In 
vaew of the fact that some few cases entirely 
recover one must treat conservatively at the 
imtial illness but if there has been a history 
of previous attacks or a fixed uterus or a 
mass felt we have no hesitancy m operatm 
during an acute exacerbation This is done 
for two reasons first the mortahtv rate is no 
higher m our expenence than that following 
operation dunng an interval as these patients 
though extremely sick stand operation w 
second the a\ erage person is not able finan 
aally to remain in a hospital 'ery Ion" 

There are a few points which we would He 
to mention regarding the treatment of the«e 
cases 
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I In operation for tuboo\anan disease 
due to gonorrhoeal infection a definite hne of 
cIea^ age maj be folloii ed in the separation of 
the structures uhile in cases due to puerperal 
infection no clea\ age is e\ndent because the 
infection is s>stemic with no tendency for 
locah^ation 

To obtain the best results it is absolutelj 
necessary to do a complete removal of all 
infected organs for if not future trouble rvill 
necessitate secondarj operations When the 
ovaries are infected and destrojed conserva 
tive surgerj leads to later operations The 
s> mptoms of nen ousness that follou are not 
severe but m fact slight as compared with 
those following the remov al of the o\ anes for 
other conditions It is of particular interest to 
know that the negro does not suSer from an> 
nervous discomforts after bilateral oophorec 
tomy 

3 The uterus rarely needs to be removed 
unless it contains fibroids or one or more ab 
scesses because it will usuallv return to its 
normal size after the removal of the infection 
Utenne bleeding which occasional!} is seen 
m cases of pelvic infection will stop after the 
removal of the diseased tube theovar} or 
both 


4 Though the> are extremelv sick and are 
being subjected to operation during an icute 
attack these patients stand operation w ell and 
even better than the> could for almost an> 
other abdominal condition 

5 It IS absolutel} necessary to make a 
thorough examination of the structures in the 
lower abdomen to separate adhesions and to 
examme the intestines (especiallj the lower 
ileum) as this wall lessen postoperativ e ob 
struction 

6 In an occasional chrome case drainage 
will not be necessaiy but as a rule drainage 
with gauze b> which means the intestines 
can be packed off from the true pelvi will 
afford the best ultimate results andamimmum 
of postoperativ e complications 

In the South where a great deal of surgery 
IS done among the negro race more operations 
are performed for tubo ovarian disease of the 
child bearing negro woman than for all other 
conditions combined In this race of people 
a case of primary appendiatis is not common 
for in most cases gonorrhoeal infection is the 
pnmar> cause for surger> and the appendix 
secondnr} Man> of these people are also 
infected with sjphihs but this is no barrier to 
surgery in the pelvis Hugh S Bivck 



MASTER SURGEONS OF AMERICA 


\Y1L\ I \M HOLME VAN BUREN 

F ew men m this countrjt ha\e known so much about the surger> of their 
time as did Samuel D Gross of Philadelphia and above all few were in a 
position such as he was to estimate the distinction reached b> their con 
temporaries in American surgicd life In the diary published m connection with 
his iutobiograph> Gro^s has this entr> under the date of March 25 18S3 This 
ought to be a sid day for me Ont of our most di tingmshed men has dropped 
out of our rani s Van Buren died this morning at his bouse after a protracted 
illness The opimon thus freel> expressed b> Gross was shared bv all those m 
this country who were in a position to know the work and the character of Van 
Buren 

In writing the Utston of Medtctiie tn I ork (New \ork ipip) I came to 
realize that Dr \ an Buren had to be given a place of honor among the greatest of 
the men who m our Empire State have devoted themselves to the creation of a 
surgical specialt> His textbook vvasknownnot alonem thjscountr> butthrou h 
out the English speaking world and his name was known everjmhere in the 
medical world of his da> 

\ an Buren s education was interesting He was expelled from "iale for what 
surelv must have been a school bo> prank for he then spent 2 >ears studjing 
medicine m the Umver it> of Pennsjlvama and was read) for graduation but 
had not reached the age of twentj one at which graduation was permitted He 
therefore went to Pans to fill in the time There he was a member of the house 
staff of La Chantc under Velpeau who was considered the greatest surgeon of his 
time ^ an Buren had to work hard but merited and received the approbation of 
his chief In the clinic he met Valentine Mott the vv ell known New k ork surgeon 
who was in Pans picking up what was latest m surgerj Van Buren returned to 
"New "Vork to become the assistant and then the son in law of Slott 

He receiv ed his degree of doctor of mediane at the XJniv ersit> ofPenn jlvama 
his thesis being the starch and dextnn bandage which he had seen u ed so success 
fullv m Pans This initiated the treatment of fracture b} immovable apparatus 
The value of \ an Buren s essa> wa's recogmzed b) the facult> who secured it 
publication and afforded its author the opportumtj for a pubhc demon tration 
This attracted wide attention and toward the end of his life \an Buren used to 
440 






^^ALSH \MLL1AM HOLMr VAN BUREN 


441 


saj th^it the audience \\hich a'^sembled to see him applj his bandages uas the 
largest professional gathenng before which he e\ er appeared After this> he w as a 
marked man in the profession 

Van Buren took the competitne exaimnation for entrance into the armj 
medical service and pissed first ahead of men who afterward became surgeon 
generals of the United States Hi served for some ^ jears m the armv and then 
contracted a severe malaria which undermined his constitution and probablj 
shortened his life He returned to N’ew \ ork married Dr Alott s daughter and 
soon as professor of anatomy in the medical school of the Universit> of New 
\ork became ver> prominent m the medical teaching and professional life of 
New \ork Cit> During the Civil War President Lincoln offered to make Van 
Buren surgeon general and when for excellent reasons he refused the President 
insisted on having him name the candidate he deemed most suitable for the 
po'iition No wonder that alma mater Yale made up for step motherlincss earlier 
b> conferring an honorary degree on him 

At the end of the Civil War Van Buren was selected as professor of the 
pnnaples of surgery in Bellevue Hospital Medical Collce^c at that time one of the 
leading medical schools m the countrj He occupied this position for some 16 
>cars until his death in the carl> eighties but he became known particular!) for 
his clinics in the surger) of the gemto urmar> organs His father m law Valen 
tine ilott had become famous as a lithotomist Gemto unnar> operations 
occupied the place then that abdominal operations usurped afterward In those 
da)s It was men rather than women who had to undergo the majont) of senous 
surgical operations 

\fter manv >ears of special stud) of the subject Van Buren m conjunction 
with Edward L Ke>es wrote an exhaustive treati&e on The Diseases of the 
Gemto Urtnan Organs This was issued m edition after edition for ) ears and was 
considered the best authont) on the subject in this countr) It gav e Van Buren a 
reputation abroad and since he had made some of his studies m Pans it was re 
ceived with favor b) the French who were at that time the leaders in the speaalt) 
Until his re earches m the matter the gemto unnar) diseases had been made 
entirel) too bttle of Our present recognition of their significance dates from this 
publication 

Besides the textbook in which he collaborated with Leves Van Buren pub 
bshed a volume of vorae two hundred pages on surgical cases He called it 
Coulribulions to Practical Surgery and the volume would remind one in man) 
w av s of the chmeal lectures so popular in our da) The book illustrates v er) w ell 
what an excellent teacher \ an Buren must have been and makes it vei) eas) to 
understand wh) his students thought so much of him He did not hrmt his work 
entirel) to gemto unnai) surger) for he published a small volume of Lectures on 
Diseases of the Rectum which had been delivered at Belleviie Hospital Medical 
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College m 1870 and published Appleton that year The annotated cop> that I 
ha^e had before me while wntmg this sketch shows that he was preparm to 
issue another edition of it not long before his death It is a \aluable practical 
manual of the treatment of diseases of the lower bowel 

In the memorial address read before the New York Academy of Medicine 
April 5 1880 of which bod> \an Buren had been \ace president Edward L 
3 vt.> es who as I haa e said had been assoaated with \ an Buren for man% j ears 
did not he itate to saj that his death at the comparativelj eirl> age of 63 }ears 
terminated a career ol no ordinary bnlliancj and left a place in the ranks of the 
medical profes ion which will probably long remain unfilled To \ an Buren and 
lus father in law \ alentme Mott New York owes more than to any others its 
prestige in the teaching of mediane which deaeloped just before and after the 
middle of the mneteenth century As Keyes said Dr Van Buren left behind 
him a reputation surpassed by no one for high rehnement as a gentleman classical 
polish as a scholar unequalled grace as an operator clearness force elegance as a 
teacher profound judgment as a physician He ha^ left his mark upon the pro 
fe Sion he adorned and has ele'atcd its tone and its dignity by hi&uncompro 
mi mg exiction of respect for the science and art in which he dealt — a re pect 
wluch he insisted upon from all who approached him m the consulting room or 
elsewhere J uies J V\ \LSi! 
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College m 1870 and published b> Appleton that > ear The annotated 
h'i\e had before me while writing this sketch shows that he was p 
Issue another edition of it not long before his death It is a \ alual 
manual of the treatment of diseases of the lower bowel 

In the memorial address read before the New \ork '\cadem\ 
\pnl 5 1S83 of which bod> \an Buren had been vice president 
Rejes who as I have said had been associated with Van Buren for 
did not he itite to saj that his death at the comparativ el> earl> a 
terrmnated a career of no ordinary bnlbanc> and left a place m t' 
medical profes ion which will probably long remain unfilled To ' 
hjs father in law \ alentme Mott New York owes more than to 
prestige in the teaching of medicine which developed just befor 
middle of the nineteenth centurj As K-e>es ‘^aid Dr Van Bi 
lum a reputation surpassed b> no one for high refinement as a gen 
polish as a scholar unequalled grace as an operator clearness for 
teacher profound judgment as a ph>sician He has left his ma 
fession he adorned and has elevated its tone and its dignitv 1 
mibing exaction of respect for the saence and art m which he 
which he insisted upon from all who approached him m the cr 
Isewhcre 



THE SURGEON’S LIBRARY 


OLD M\STrRPIECrS IN SURGERY 


B\ ALFRED BROUN 

THE SURGERN OF G\BRIEL F\LLOPPIUS 


P ADUA calls to mind the period \\hen the sur 
gerj of the sixteenth centu^^ was making its 
bn\c attempt to escape from the toils, of 
the Galenic ideas and to gam the heights of ounder 
knowledge based on the anatom\ of the human in 
stead of the animal bodj Padua la\s cl um to being 
the oldest city m northern Itah ani its inhabitants 
claim descent from the fabulous 1 rojan \ntcnor 
Ho\\e\er chimerical these claims roa^ be the cit\ 
through Its university croone 1 the cradle song not 
onlj of infant medical science but als> of art and 
poetry and other sciences for in its Dstcr we find 
the names of Giotto and Donated the artists 
Bembo and Tasso the poets anJ C ildeo the great 
astronomer The names in the roster of brilliant 
medical men are legion for the fame of the 1 aduan 
school drew them nearlv all to its walls When 
rrederickll overthrew the Lombard rule and cstab 
lishcd his vicar to rule over Padua in r ^6 he im 
mediatelj set about founding the universitv com 
pletmg the task m 1238 Prom this date on though 
there was constant warfare and restlessness the 
University survived and when the citv finally 
passed under \ enelian rule in 1403 the opportunitv 
came for advancement in the arts and sciences The 
arts came first and it was not until the carlv sit 
teenth century that medical science came into its 
own 

Though Padua and its university call to mind the 
names of its alpha and omega \ esalius and Harvey 
there are many others and among them not the 
least was Gabriel Palloppius who was bom in Mo 
dena m 1523 nine years later than his famous con 
temporary Vesalius under whom he probablv stud 
led after he had completed his prelimmarv education 
with Antonio Musa Brassavola in Ferrara He 
became m turn professor of anatomv at Ferrara and 
Pisa and finally in 1551 at the age of twentv eight 
was appointed professor of anatomv surgery and 
botany at the University of Padua holding the 
position until his death m 1562 at the age of only 
39 yCwts 

Though we know Falloppius best as an anat 
omist he was also professor of surgerv at the Uoi 
versity and his reputation as a practicing surgeon 
spread beyond the confines of his native land to 
both France and Greece With his full life and 
many duties it is not surprising that only one of 
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his works the Obicr atioiics Atiatomiccs was pub 
fished during his lifetime in 1561 at Venice and 
again m other cities in 156 There are however 
many works which pass under his name which \ ere 
issued posthumously but in only one is the word 
Surgery used m the title Apparently wounds only 
were considered true surgical conditions for in this 
work which treats of that subject alone the title 
reads. The very lucid interpretation of the famous 
Philosopher and Ihvsician Gabriel Falloppius of 
Modena concerning that part of medicine which is 
called surgerv including also wounds of the head 
from the book of Hippocrates now for the first time 
Corrected and augmented with various discussions 
some medical some surgical and particularly the con 
sulcration of those affections w hich arise from wounds 
an I iheir cure Second Edition with Privilege 
\cnice \t the hou e of the brothers Paulus and 
Antonius Mcietus Booksellers of Padua 1571 
Falloppius must have been a remarkable teacher 
for above all things else the book demonstrates his 
ability to place his material before his hearers 
m a clear anl logical sequence Beginning with 
the things that must be known in order to treat 
wounds properly he states the definition concurred 
in by all authors that a wound is a solution m con 
tinuitv From that point he proceeds to a classifica 
tion of wounds their symptoms prognosis and the 
various signs of healing He is dealing one should 
bear m mind with a comparatively new type of 
wound in the gunshot wound Consequently his 
discussion of the remoyal or failing remoyal the 
inclusion of foreign bodies is interesting He adyises 
removal but states that foreign bodies may m some 
cases remain without particular harm In discussing 
wounds of deeper organs he differs from the ancient 
authors in holding that wounds of the e are not 
necessarily fatal and in support of this contention 
cites not only his own CTpcrience but also that of 
Guy dc Chauliac His description of healing by 
primary and secondary intention is lucidly and sim 
ply expressed and we gather that his students had 
a clear idea of Falloppius opinions at least at the 
end of their course of lectures 

When we remember that this man hailed by some 
historians as a greater anatomist than Vesahus at 
an age of less than 40 years had a grasp of the 
literature of his predecessors such as he demonstrates 
in this volume we marvel at his efficiency and 
ability 
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REMEWS or NEW' BOORS 


A A\ product ol the penoCBiclerc deanofFrench 
roe tgenologi ts will be fou d to be worth 
hile The volume on radiolog\‘ just pub 
bshed CO e s the present daj know ledge in the \ rav 
field of interpretation of med cal and su gical con 
ditions The illustrations in anv work on the sub 
ject of \ fav diagnosi are of e engreateriinportance 
than the\ are in almost anv other branch of medical 
endeavo in producing this book the authors and 
bookmakers ha e rendered a distinct scr ice bv the 
excellent qualitv of the illustrati e material Tew 
works on thi subject equal it in th s re pect 
Occasionalh a cut is found upside down having 
escaped the editor s eie No practical application 
of \ rav has been omitted and the subject matter 
covers the most recent de elopments such as the 
opaque tilling of the respiratorv tract the gall 
bladder visualisatio and other s milar procedures 
Its f u hundred odd p e are tilled itb material 
that an one con cr ant ith the T eneb language 
will tini informative as well as authoritative on the 
subject of d agn stic, roentgenologv The authors 
annou ce the prepa ation of a second ofume \ hich 
will t eat the subject of radiation therapj thus 
offering a complete work on the subject 

Edwards Dlu 


p\ELOSCOP\ consists in the radio copic ex 
^ amination of the k Jnev pelv s v hich has 
been made vi ble b the mtection of opaque solu 
tion La Py lo c p deals cntirelv with a detuled 
desc iption of technique nd cat ons co tra nd ca 
tions and diagnost c ad antages of pveloscopv 
(fluorosc pc cx mination of the renal pciv and 
ureter) The method i n t ntended to eplace 
pyelographv but hen used routinelv in conyunc 
tion with It the authors believ pvelo copv vields 
diagnostic and prog st c data which can be asce 
tamed in no othe a\ The methods ad ocated 
are pa nle s in that the renal pclvi i filled th 
thi tv per cent sodium iodide »olu( on the plates 
made an I the subseque t cont actions of the pel ns 
and u eter are flu oscopicallj obse d until the 
pelv s a d u eter are completelv emptied Two 
hundred and four diograms are p esented to il 
lustrate the diagnostic po ts which a c stressed in 
the te t 

Uhile the subject matte is in French all of the 
plates are explained ith captions in Engl sb 
Italian Spanish and Ge man as well Normal e\ c 
uation pelvic retention in various forms of hvdro 
nephrosis u eteralandpelviccalcuh movable kidney 
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neoplasms of (he kidnej and renal and ureteral 
anoma! es are discus ed in the order named 

\lNCrNTj OCOSOE 

'T^HE ground work of this monograph on (he 
Thomas splint’ is the \ ork of the late Hugh 
OwenThomas and more particularly thepnne pies of 
his knee joint splint The British mortahtj f om 
shock in cases of compound fracture of the femur 
was reduced from So per cent in 1916 to is 6 percent 
in 1917 chieflj as the re ult of the immobilization 
secured b> the earlv application and the use of the 
Thomas spl nt 

The 'luthor has co isidered ei erj detail cf the ap- 
paratu which js deiscnbed from the standpoint of 
eIBciencj and comfort The accuracy of the adjust 
ment of deformity and the action of mechanical 
devices de igned to lessen the burden of suffenng 
were important factors m obtaining good results 
and in maintaining the morale of the soldiers la 
the prei minary cons deration the author gi es a 
concise account of these important factors in the 
coo ideration 0/ fractures Ife describes the pos tion 
of elect on for kvlosis of the various important 
joints First aid treatme t given in detail The 
methods used to secure alinemcnt traction andim 
mobilization are those so succe sfully used bv the 
author during the late ar The appl eat on of the 
Thomas knee spl nts to fracture ofthelowere trem 
ityisgi en ingreat detail andisillust atedbyeice 
lent photographs Fractu esof thebone oftheupper 
ext emities arc co sidered and the various types 
are illustrated There i a ch pter on the wounds of 
the soft tissues The author emphasi es the impor 
tance of careful studv of good rcentgen ray film 

Id (be appendix the specification of the Thonus 
knee sphnt are given in great detail 8® 
author s sphnt boxe for the arm and leg MetcocI 
for applying Sinclai s glue or gel tm are g 
there i an elaborate table of material required in 
the treatment of various fractures The sub ecC is 
very well handled and the Oust at 0 sa e on t 
whole excellent It 1 a book to be recommended to 
everv one doing indu trial or traumatic surgerv 
rmiiP L WIN 

FvEDICVTED to Dr \dolf Meyer thi ner 
■L' Textbook of Psychol y* by two Bnti b nters 
aims to emphas ze the biological v cwpoi t 
American school of psychial v This ’"'f 
might be called the longitud nal method of stud ing 
certain cases whose mental ills are regarde 
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cumulatne results of unhealthy reactions of the 
individual mmd to its environment The success 
ful tracing of the factors which have led to un 
health> reactions often permits of their elimination 
in future and thus brings a definite improvement m 
adjustment If this improvement is sufficient the 
result is a cure 

Mental illness is an individual affair As no two 
lives are just alike so no two psychoses are equal 
Clinical record have been used extensively to help 
to the understanding of individual cases as human 
beings 

Beginning with a very interesting histoncil re 
view of psychiatric w ork the authors next consider 
the ever present problem of classification Their 
suggested scheme appears to be an improvement on 
the many so far offered and uses only 8 mam groups 
as follows affective reaction types (2) schizo 
phrenic reaction types (3) paranoiac and paranoid 
reaction types (4) organic reaction types (5) 
epilepsy (6) mental deficiency (7) psychoneuroses 
(8) unclassified 

Under general psychopathology and m the chap 
ter on psychoneuroses the strong influence of Freud 
is evident Instincts are primary data being given 


m the innate equipment of the organism There 
are probably only two nutrition and sex The 
foUov mg illustrates a healthy conservatism and 
careful tone Strictly speaking unconscious 
feelings emotions wishes and ideas are a contra 
diction m terms But particular aspects of the m 
stincts of which feeling etc are the conscious rep 
resentations can persist in an unconscious form 
The terra unconscious is itself a bad one since 
It deftnes something in terms of what it is not 
The authors frequently do not hesitate to disagree 
with Freud on certain disputed points 
Following the excellent discussions of the prmci 
pal psychoses which are well illustrated with case 
histones the book concludes with chapters on 
psychiatnc problems m war and m occupational 
therapy including the legal aspects of psychiatry 
The last applying to England and Scotland is not 
of great practical interest to the American reader 
The book is of medium size excellently made 
and is a most welcome addition to the literature 
It will be particularly pleasing to those not expert 
m psychiatry who desire something briefer than the 
large texts but equallv sound 
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CORRESPONDENCE 


CONCERNING THE PREVALENT DENIAL OF FUNCTIONS LONG 
ATTRIBUTED TO THE GALL BLADDER 


To the Editor My attention has been called to the 
fact that my failure to cite the early work of Whit 
aker and his associates might be construed as a lack 
of appreciation of the importance of their contnbu 
tion m first demonstrating the response of the human 
gall bladder to the ingestion of food In two of my 
earlier publications this work of Whitaker was re 
ferred to at length (^The Inalomcal Record 10 5- 
1926) To those interested in reading the first de 
scription of the reaction of the human gall bladder to 


food I would suggest that m addition to the articles 
quoted m my paper in the January 1928 issue of 
SuRGEPy GavECOLOCY AND Obstetrics they read 
the four articles of W hitaker and his associates pub 
lisbed in the same journal in May and June of 1926 
the American Journal of Roentgenology December 
1925 axxdiht Journal of the Imencan Medical Isso 
ctahon January 23 1926 

row iR£> \ Boyten D 
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The hold situati in in Boston 1 is been greatlv 
in I r i since the last session of the Climcal 
C ngress m Oetol cr lo 2 b> the building of new 
hotels m I the enlargement of some of the older 
hou cs There are now ample first class hotel 
ICC mm litionsm B jston fonll who will attend 
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I N a recent monograph (13) I emphasized 
the confusion tint had existed for man> 
>ears ^uth regard to the nature of round 
cell tumors of the tc tide For long it was 
stated m man> tcvtbooks that sarcoma was 
the commonest tumor of this organ and that it 
was a peculiar exception to sarcomatous tu 
mors in general in that it produced metastases 
in the 1> mphatic glands As pathological ob 
sei^ ations accumulated and these tumors w ere 
studied in greater detail it was found that 
inan> testicular tumorb were in reality terato 
matous in nature The pioneer work, of Wilms 
(49) Pick (39) Che\assu (7) and Nicholson 
(36) among others showed that about 50 per 
cent of these tumors contained denvatues of 
one or all of the three primarj germinal l'i>ers 
although deri\ ativ es of an> one of these Kj ers 
could grow m excess and produce what at first 
glance seemed to be a homogeneous tumor 
Another import int fact was recogmzed le 
that an> of the deni ati\ es could undergo 
malignant change with the production of a 
carcinoma or a sarcoma the dc\ elopment of a 
carcinoma from the hvpoblastic elements be 
mg most frcqucntl} seen Vanous writers in 
eluding \\aldeat.r (47) Breus (4) Malassez 
(30) Carnot and Mane (5) had deacnbed 
peculiar testicular tumors whidi characteris 
ticallj <;howed iniasion of the reins with the 


sarcome angiophstique Wlassow (no) a 
Schlagenhaufer (43) first pointed out the ni 
well recogmzed fact that the e are m reali 
carcinoma the majorit> being chorionic 
t>pe 

The other common tumors of the te ti 
are soft homogeneous growths re embhng si 
comata both microscopicallj ind macro cc 
icall) and on account of the aariabihty m t 
size and arrangement 0/ the tells the> 
often regarded as such Ehrendorfer (17) a 
Krompechcr ( 9) regarded many of them 
aKeolar sarcomata other observers clasf 
them as endotheliomata but Rocher a 
Langhans ( 6) first suggested that the maj' 
itj w ere carcinomata and that their method 
producing metastasis in lymph glands was r 
surprising Later Chevassu (8) Nichols 
C37) Ewing (18) Dew (14) and Bell ' 
among others emphasized the essential d 
tinction between these growths and the s; 
comata It is conceded by the majority 
observers that thov are derived from the c( 
of the seminal epithelium and Chevassu 1 
coined the appropriate name seminome 
them While recognizing their undoubt 
carcinomatous nature Ewing (rS) clas'^if 
them as embryonal carcinomata' and 
garded them as a one sided development o 
teratoma 
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Iht h tel s tuition in Boston has been greatly 
im| r 1 1 sine the last session of the. Clinical 
C n rs in Ott >1 er lo 2 b\ the building of new 
hotti xn 1 the enlargement of some of the older 
houses Ihtrc are now xmple first class hotel 
ac nm lati nsinO ston for all i ho will attend 
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I N a recent monograph (13) I emphasized 
the confusion that had existed for man> 

> ears with regard to the nature of round 
cell tumors of the te tide For long it was 
stated in man> textbooks that sarcoma was 
the commones)t tumor of this organ and that it 
was a peculiar exception to sarcomatous tu 
mors m general m that it produced metastases 
m the l>mphatic glands As pathological ob 
ser\ ations accumulated and these tumors were 
studied in greater detail it was found that 
manj testicular tumors were in realit> lerato 
matous in nature The pioneer work of Wilms 
(49) Pick (39) Chexassu (7) and Nicholson 
(36) among others showed that about 50 per 
cent of these tumors contained den\ati\es of 
one or all of the three primary germinal laj ers 
although deriv atix es of an> one of these Ia> ers 
could grow in excess and produce what at first 
glance seemed to be a homogeneous tumor 
Another important fact was recognized ic 
that anj- of the derixatives could undergo 
malignant change with the production of a 
carcinoma or a sarcoma the de\ elopment of a 
carcinoma from the hxpoblastic elements be 
mg most frequentlj seen Various writers in 
eluding Waldc>er (47) Breus (4) Malassez 
(30) Carnot and Mane (5) had described 
peculiar testicular tumors which charactens 
ticalh showed inxasion of the xems with the 
formation of an intraxascular growth some 
times extending through the xena caxa to 
the heart The French authors called these 

F rath W It dEl H 111 it tc IR 


sarcome angioplastique Wlassow (50) and 
Schlagenhaufer (43) first pointed out the now 
well recOc,nized fact that the e are m reaht> 
carcinoma the majority being chorionic m 
t>pe 

The other common tumors of the te tide 
are soft homogeneous growths re embling sar 
comata both microscopically and macroscop 
icall> and on account of the variabilitj in the 
size and arrangement of the cells the> were 
often regarded as such Ehrendorfer (17) and 
Krompecher ( 9) regarded man> of them as 
alveolar sarcomata other obserxers classed 
them as endotheliomata but Kocher and 
Langhans ( 6) first suggested that the major 
ity xvere carcinomata and that their method of 
producing metastasis m l>mph glands was not 
surprising Later Chexassu (8) Nicholson 
(37) Ewing (18) Dew (14) and Bell (2) 
among others emphasized the essential dis 
tmction between these growths and the sar 
comata It is conceded bj the majont> of 
obserxers that thc> are denxed from the cells 
of the seminal epithelium and Chexassu has 
coined the appropriate name semmome for 
them While recognizing their undoubted 
carcinomatous nature Lwing (18) classified 
them as embryonal carcinomata and re 
garded them as a one sided dex elopment of a 
teratoma 

The xxnter (14) has rexiewed this prob'em 
elsewhere and his brought forward conclusive 
evidence m favor of the view that they are 
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1 he houl situation in Boston has been greatly 
1 I o\ i since the last session of the Clinical 
Con ssmOctoler iq 2 bj the building of new 
hotels an I the enlargement of some of the older 
h uses I here are no ample first class hotel 
accomm lationsin Boston for all who will attend 
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I N a recent monograph (13) I emphasized sarcome angioplastique Wlassow (^o) and 
the confusion that had existed for manj Schlagenhaufer (43) first pointed out the now 
>ears with regard to the nature of round well recognized fact that the e are m realit> 
cell tumors of the te tide For long it was carcinoma the majoritj being chorionic in 
stated in manj textbooks that sarcoma was tjpc 

the commonest tumor of this organ and that It The other common tumors of the te ticle 
was a peculiar exception to sarcomatous tu are soft homogeneous growths re embhngsar 
mors in general m that it produced metastases comata both microscopically and macroscop 
in the l>mphatic glands As pathological ob icall> and on account of the variability in the 
servations accumulated and these tumors were size and arrangement of the cells thej were 
studied in greater detail it was found that often regarded as such Ehrendorfer fi7) and 
man> testicular tumors were in realit) terato Krompecher (29) regarded many of them as 
matous in nature The pioneer work of Wilms alveolar sarcomata other observers classed 
(49) Pick (39) Cheaassu {7) and Nicholson them as endotheliomata but Kocher and 
(j6) among others showed that about 50 per Langhans ( 6) first suggested that the major 
cent of these tumors contained deriv ativ cs of it> were carcinomata and that their method of 
one or all of the three primar> germinal laj ers producing metastasis m !> mph glands w as not 
although derivatives of anj one of these la>ers surprising Later Chevassu (8) Nicholson 
could grow m excess and produce what at first (37) Ewing (18) Dew (14) and Bell (2) 
glance seemed to be a homogeneous tumor among others emphasized the essential dis 
Another important fact was recognized le tinction between these growths and the sar 
that an> of the derivatives could undergo comata It is conceded b> the majority of 
malignant change with the production of a observers that they are derived from the cells 
carcinoma or a sarcoma the development of a of the seminal epithelium and Chevassu has 
carcinoma from the hypoblastic elements be coined the appropriate name <;eminome for 
mg most frequently seen Various writers in them While recognizing their undoubted 
eluding Waldeyer (47) Breus (4) Malassez carcinomatous nature Ewing (18) classified 
(30) Carnot and Mane (5) had described them os embryonal carcinomata and re 
peculiar testicular tumors which charactens garded them as a one sided development of a 
tically showed invasion of the veins with the teratoma 

formation of an intravascular growth some The writer fi4) has reviewed this prob em 
times extending through the vena cava to elsewhere and has brought forward conclusive 
the heart The Trench authors called these evidence m favor of the view that they arc 
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both hi logcnttit-illv and chnic^lU a group 
di tmtl from the ter itOotnous growth The> 
arc a a rule compo td of comparatntlj 
Urge ell with h\perLhromatic nuclei and 
little c\t pla ni and their troma is often m 
tiltratcc! with mall 1\ mphota tc Phrei no 
d iibt that tihin^, hi ti logical appearance 
inf) I )n ukration there mu be great diffi 
eult\ indi tin ui hin min\ of them from the 
ireemata Hell ( ) who uphold the Mew 
that thc\ arc derued Ir m the «icminal epi 
tlichum ha rccentU emi ha i?ed thi diOono 
lie ditheulte and in pile of their epithelial 
origin has adoptexl the term carcino ar 
coma for tho e which hi tilogicalh how a 
arcomatou appearance He state that 
this, feature i probable related to the mes>o 


tliehal origin of the seminal cells and to re\er 
sionan tcndcncie It would eemthatcaen 
histologicall) the carcinomatous chanctens 
tics predominate and that as their patho 
logical and clinical behaMor is carcinoma 
tous thtir histological \ariations should not 
be o\ercmphasi2ed The term caremo sar 
coma is an unnecessarv and a somewhat con 
fusing addition to an othen\ ise o\ erburdened 
nomenclature For a similar reason the term 
me othelioma introduced b> Adami (i) 
has nea cr gamed acceptance 
If both these groups of tumors are excluded 
It will bt found that onl> about per cent of 
testicular tumors can be n garded as primary 
arcomata True sarcomata however do 
occur and the pre\ lou Ij unreported cases 
here recorded illustrate the \arious patho 
logical t\ pe 

The zarcom itous Unnorz an ( from the fol 
lowing ti sue (i) the mesoblastic elements 
of a teratoma (2) the intertubular connective 
ti ue of the tcsti and epidul>mis (3) the 
co\ ennob. of the te tis and the spermatic cord 
(4) blood or Ijmph borne metastatic emboh 

TERATOGENOUS SVRCOJLVTA 
The me oblastic elements of teratogenous 
tumors giv e nse to the \ aried cellular stroma 
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Fife 3 Section of one po tion of tumor Case i showin 
giant cells X 360 


of these gro\\ ths This in raan> case retains a 
strikmgl) embrjonic appearance «:o that the 
diagnosis of mixed sarcomatous tumors so 
common m the older records is not surprising 
Other t>pes of tissue such as cartilage 
striped or unstriped muscle l>mphatic myxo 
matous or lipomatous tissue maj occur and 
their occurrence in \anous proportions has 
gi\cn rise to the diagnosis of man> tvpes of 
tumor their name depending on the predomi 
nating tissue present It is now recognized 
that the presence of an> heterogenous tissue 
in a testicular neoplasm is presumpti\e e\i 
dence of the teratogenous nature of such a 
growth ilalignant change in anj of the e 
mesoblastic derii ati\ es w ith the production of 
\ arious t> pes of sarcomata is rare but has been 
recorded 1 here seems no doubt that man> of 
the cases of spindle cell sarcoma of the te tis 
described b> earlier observers were m realitj 
teratogenous this fact being unrecognized in 
most cases because sections from all parts of 
the tumor were not examined This appears 
to be so m the cases recorded by Kocher and 
Langhans (26) Ehrendorfer (17) Monod and 
renllon (34) and Debarnardi (12) In ex 
amimng an old museum specimen labelled 
pleuform spindle cdl sarcoma \\ ilms (49) 
found c>sts lined with squamous and colum 



Fic 4 Section Case r showin" teratomatous clement 
cartilage and the formation of glandular acmi 


nar epithelium and areas of cartilage thus 
proving Its teratogenous nature Ewing (18) 
IS particuhrl> insistent that great care must 
be exercised in spindle cell growths to e\clude 
m> omatous or other elements deriv cd from a 
teratoma 

Case I illustrates some of the points 

Case 1 Teratogenous spindle cell sarcoma 
H k aged 39 years gave a history that 8 months 
before admission he had injured the left testicle 
which became tender and swollen It subsided some 
what under treatment by counter irritation but 
after a month he noticed that it was slowly enlarg 
ing This enlargement had become more noticeable 
during the last 2 months He had had no pain since 
the accident and otherwise felt well Examination 
revealed a large pyriform tumor extending to the ex 
tcrnal abdominal ring The veins of the scrotum 
wereverylarge but the skin was freeh movable over 
the mass Neither the testicle nor the epididymis 
could be differentiated no testicular sensation was 
elicited The tumor was opaque to transillumina 
tion The other testicle appeared normal Palpa 
tion in the epigastric region revealed nothing abnor 
mal The other organs appeared healthv and he 
stated that he felt well and had not lost any weight 
Operation was advi ed and the radical operation for 
teratoma testis was earned out no enlarged glands 
however being discovered m the lumbar region 
although on account of the amount of retroperitoneal 
fat present a perfectly clean dissection was impos 
siblc Four months later the patient returned cem 
plaimng of shortness of breath loss of weight and 
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both hi t ^gcnctiiilh "incl tlmualh a group 
ih tincl Irom the Icrnto^enou groivlh lhe> 
"irt a a rule compo cd of comparalnelj 
lirgc (.ell ^\lth luper hromitic nuclei and 
little c\t )ph m and their trema i often in 
liltr itiil with small l\mphoe\ tc There is no 
ebubt that tahiOj, hi til il appearance 
into con iilcration there ni n be great difli 
eult\ in di tinguishing m in\ of them from the 
ircomata Hell i ) i\h uphold the aien 
that thea are dernel frim the scmmil epi 
thcliumha recenth cnij h i i/ed thi diagno 
lie dilhculta and in pite at their epithelial 
origin ha adopted the term earano ar 
oma for tho e which hi to! giealU how a 
areomatou appearance He states that 
this feature i probabh related to the meso 
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thehal origin of the seminal cells and to re\ er 
sionar\ tendencies It would seem that e\ en 
histoIogicalK the cariinomatous charactens 
tics preelommite and that as their patho 
logical ami clinieal behaMor is carcinoma 
tous their histological aanations should not 
bt o\ crcmphasized The term carcino sar 
coma IS an unnecessar\ and a somewhat con 
(usmg addition to an otherwise otetbuedened 
nomenclature For a similar reason the term 
mesothelioma introduced bj Adami (i) 
ha never gained acceptance 

If both these groups of tumors are excluded 
It will be found that on\> about 2 per cent of 
testicular tumors can be reg irded as pnmarj 
sarcomata True sarcomata however do 
occur and the previoush unreported case 
here recorded illustrate the various patho 
logical Ijpe 

Ihc sarcomatous tumors an e from the fol 
lowing tissues (i) the me oblastic elements 
of a teratoma ( ) the intertubular connective 
ti uc of the testis and epididjmis (3) the 
cov erings of the testi and the spermatic cord 
(4) blood or Umph borne metastatic emboli 


TEIUtTOCENOUS SVRCOiUTX 


The mesoblastic elements of teratogenous 
tumor giv e rise to the v aned cellular stroma 
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n Section of tumor in Case sho in m a ion of Fig ^ Section f om tumo Case 2 showing area of cal 
fat b> sa comatous cell X ns cifed cartih e X 5® 


\alure of the tumor The tumor is certainl> 
an example of sarcoma de\ eloping m a terato 
ma The pro ence of giant cells among the 
spindle cells in sarcomatous tumors of the 
testis has been referred to b> Bcnenati (3) 
Debarnardi (i ) and Chc\assu (7) and as 
pointed out b\ Euing (18) suggests an origin 
from muscle fibers This tumor almost cer 
tainl) originated in this \\a> since it contained 
scattered bundles of muscle fibers and m cer 
tain areas transitions bcUs ecn these and spin 
die cells Unfortunately the metastases could 
not be examined The presence of blood 
stained pleural effusion the rapid dexelop 
ment and the pulmonary signs indicate that 
multiple metastases existed in the lungs It is 
almost certain that the e xvould ha\e been 
found to be composed of pure spindle cell tis 
sue The appearance of an epigastric second 
ary glandular mass is of great interest It may 
be that these glandular metastases were also 
of the same sarcomatous nature or it may be 
that as m some of the reported teratogenous 
cases mixed or carcinomatous secondane 
w ere al«o present The absence of carcinoma 
tous change m the numerous sections of the 
primary tumor does not fax or the latter xiew 
Ihc folloviing IS a record of a somewhat 
similar neoplasm 


Case 2 Teratogenous lipofibrosarcoma C H 
aged 67 \ ears was under the caic of Dr F Grulzner 
to whom 1 am indebted for the case history and the 
specimens Tvienty years before being seen he had 
had an attack ol mumps which was complicated b\ 
bilateral orchitis which subsided Since then he had 
had no children but the unmvoKed testicle showed 
no sign of atrophy Sexen years before seeking ad 
xicc his right testicle began to enlarge and he 
thought that he had a rupture This swelling had 
gradually increased but during the latter 1 months 
had grown much more rapidly particularly during 
the last 3 months There had ne\ er been any trauma 
to the organ pain had never been present and m 
spite of the great size and weight of the tumor he 
had been able to carry out his occupation of orchard 
ist He presented himself for examination because of 
the discomfort from dragging in the loin and the de 
formitx produced by the tumor \\hen first exam 
ined he appeared to be in normal health the large 
swelling of the right half of the scrotum being the 
only abnormality detected The swelling of the right 
scrotum was aery large extending to the knee p\ri 
form m shape and of a solid consistency The scrotal 
skin was smooth not adherent but there was some 
chafing with mild local infection on the anterolateral 
aspect The tumor was hard regular in the upper 
part but somewhat nodular below "Neither the 
testis nor the epididymis could be differentiated and 
as the swelling extended into the inguinal canal the 
cord could not be well examined There was no 
testicular sensation present and the mass was opaque 
to transillumination No enlargement of the lumbar 
or inguinal lymphatic glands was detected The 
diagnosis of neoplasm was made and operation 
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I er portion of the tumor \ ere sectioned o\er 8o 
blocks being cut and examined These revealed a 
cellular gro th compose 1 almo t cntirel> of fibro 
blastic pindle cell set in a h> aline intercell lar 
mntr x resembling m cverv at a pu e fibrosarcoma 
iFig 6) There ere manv areas of degeneration a d 
c cation iththesur i al of neoplastic cell arounl 
Hood sels and here and there areas of cavitat on 
j 1 hxm 1 age 

Ins mcof thcsections lefinitcmi turesoflipoma 
t u and mvxomatou tissue ith the fine spmdie 
cell s rcomatous gro th ere een (Fig 7) but 

thing a found n the first fift\ sect ons that 
could be rega led as e lence of the teratogenous 

ture of the gr nth Sections of the ecurrence of 
the g onth sho e 1 a s mple spindle cell sa coma 
r ther more acti e in appearance than the primarv 
gro th 

^ Jturc if the tumor For some time it was 
diKicult to decide m what catagor\ to place 
this tumor The following suggestions were 
considered 

I The tumor was an example of a liposar 
toma originating tn the librofatt> testis such 
as sometimes re ults after orchitis due to 
mumps Curling (ii) and Smith (44) among 
others ha\c referred to the total replacement 
of a testi b\ such fibrofatta tissue As has 
been pointed out rccentlv b\ McGumes (3 ) 
hpo arcomata not infrequentl> deaelop in 
such pathological organs There was in this 
ca e no ea idence of prea lous testicular atrophj 
while the great size the lack, of homogeneitj 
in the tumor and the tjT® of sarcomatous 
change seemed to be again t this aitw 

It a as a primarj liposarcoma of the 
permatic cord which had extended down the 
crotum and cau cd pressure atroph> and 
ab orption of the te tis Such tumors are rare 
but haac been recorded bv Tcdenat and Mar 
tin {46) and others These tumors are char 
actenzed ba aarjing mixture of fatta and 
hbro arcomatoub tissue ba a er) slow grow th 
ba their large size and b\ a tendenc) to local 
recurrence Ihchistora of a swelling sugges 
tiae of a hernia m the earl) stages the pres 
cnee of o much heterologous fatt) ti sue the 
low growth the low grade mahgnanc) and 
the local recurrence seemed to faa or thi a lew 
I he absence howeaer of an accurate earla 
hj tora the complete absence of the testis the 
peculiar difTerence between the upper and the 
lower portions of the tumor made such a diag 
no t unlikel) so that it was thought in spite 




Ti<’ JO Bilateral lymphosarcoma of testis wnth a cuia 
neous nodule One half sue 


of the comparatu e raritj of lipomatous tissue 
in such groiiths to be an example of terato 
genous hpofibrosarcoma in uhich all other 
elements had been suppressed 
^ With this possibiht) in\iew man> more 
sections ere cut and examined and the others 
IN ere carefull) rex lew ed to attempt to discox er 
teratogenous elements In section No 84 
areas of c&kified cartilage (Fig 8) were dis 
cox ered xx hile in some of the sections from the 
peripheral part of the fibrosarcomatous areas 
mxoluntar> muscle bundles and l>mphoid 
areas xxere found In addition examination of 
other sections showed scattered giant cells 
rather ‘Similar to those seen in Case i There 
seems to be no doubt that the d1agnoi.11. of 
teratogenous fibroliposarcoma for this inter 
eipting tumor is justified It is suggested that 
in this case as in the preceding the sarcoma 
was probabl) derixed from the myogenous 
elements of a teratoma 

PRIMARX SARCOXrX DERIX'ED PROIT TIIE 
CONNECTIX’E TISSUE OF TIIE TESTIS 
Two apparentlx distinct tj'pes of pnmarj 
sarcoma of the testis hax e been recorded al 
though on account of their raritj x\e are not 
> et in a position to be certain of their histo 
genesis These tumors are composed of small 
round cells and hax c been usuallj described as 
lymphosarcomata (a) unilateral lympho 
sarcoma — difTenng m no way from ordinary 
sarcoma as regards histology course ormetas 



Fig II Sect on of tumor of n ht testis from same ca e 
as m Fimre 10 from mam tumor mass showinj, t>’pe of cell 
present X 130 


tascs (b) lymphosarcoma — characterized by 
Its appearance m both testes by its rapid 
growth and bx the presence of multiple cuta 
neous sarcomatous nodules 
Lymphosarcomata of the first group are 
xery rare but apparently authentic cases haxe 
been recorded by Nicholson (36) Debarnardi 



F 12 Section of the same tumor as in Figure 10 show 
mg mfiltratiOQ of the epidid> mis X 7 S 
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loner portion of the tumor were sectioned o%er So 
blocks being cut and c imined These revealed a 
cell lar gro\ th compo e 1 almost entireh of fibro 
bl tic sp die cells set in a hval e intercellular 
mat \ resembli gineverv av a pure fibrosircoma 
(Fg 6) There \erem \ areas f degeneration an ! 
1C I n t ith the urvi al of neophstic cell a ount! 
1 loi I ve 1 and he c and there areas of c vUition 
an 1 htmorrh ge 

In ome of the sect 0 lefin te mixtures of lipoma 

to nl m\ matou t ue i ith the fne pindic 

11 1C matous gro th e e ecn (Fig 7) but 
noth g t a f un 1 in the fr t tiftv section that 

uid be regarled as c ilence of the teratogen u 
nature of the gro th Sections of the recu re ce of 
the gro th ho ed a imple spin 11c cell sarcoma 
rathe m active in appearance than the pr mar> 
g th 

\ altin of the tumor For some time it u is 
(lifticult to decide in what catigoi^ to phcc 
this tumor The following suggestions were 
con idercd 

I The tumor was an example of a liposar 
coma originating in the librofatU testi such 
as sometimes results after orchitis due to 
mump Curling lii) and Smith {44) among 
other have referred to the total replacement 
oi a tc tis bv such fibrofattv tissue As has 
been pointed out rccenth b\ McGumes (32) 
hpo arcomata not infrcqucntlj develop in 
iich pathological organs There was in this 
ca c no cv idence of previous testicular atroph> 
while the great size the lack of homogencitj 
m the tumor and the U’pe of sarcomatous 
change cemed to be against this \ lew 

It was a pnmarv liposarcoma of the 
spermatic corel which had extended down the 
crotum and caused pressure atroph\ and 
ab orption of the testi Such tumors are rare 
but have been recorded bv Tedenat and Mar 
tin (46) and others These tumors are char 
actenzed bv varving muxture of fattv and 
hbro arcomatous tis ue b) \er\ slow growth 
bv their la^e ize and bv a tendenev to local 
recurrence The historj of a swelling su^-ges 
tue ot a hernia m the earlv stages the pre 
ence of so much heterologous fattv ti sue the 
slow growth the low grade mahgnanc) and 
the lo al recurrence eemed to favor this view 
The ab ence however of an accurate earlj 
hi torv the complete ab cnceofthetc tis the 
peculiar difference between the upper and the 
lower portions of the tumor made such a diag 
no I unlikcl> so that It was thought in spite 
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Fig lo Bilateral Ij mphosircoma of testis with a cula 
neous nodule One half sue 


of the comparatu e rant) of lipomatous tissue 
in such groivths to be an example of terato 
genous hpofibrosarcoraa in which all other 
elements had been suppressed 
3 With this possibiUt) in Mew man) more 
sections w ere cut and examined and the others 
w ere carefull) re\ lew ed to attempt to disco\ er 
teratogenous elements In section No 84 
areas of cMcified cartilage (Fig 8) were dis 
co\ ered w hile in some of the sections from the 
peripheral part of the fibrosarcomatous areas 
in\oluntar) muscle bundles and l>mphoid 
areas were found In addition examination of 
other sections showed scattered giant cells 
rather similar to those seen in Case i There 
seems to be no doubt that the diagnosis of 
teratogenous fibroliposarcoma for this inter 
estmg tumor is justified It is suggested that 
in this case as in the preceding the sarcoma 
was probabl) derued from the myogenous 
elements of a teratoma 

PR1MAR\ SARCOMA DERIVED FROM THE 
CONNECTIVE TISSUE OF THE TESTIS 
Two apparentl) distinct t)pes of pnmar) 
sarcoma of the testis have been recorded al 
though on account of their rant) we are not 
)et in a position to be certain of their histo 
genesis These tumors are composed of small 
round cells and ha\ e been usuall) described as 
l)mphosarcomata (a) unilateral l)mpho 
sarcoma — differing in no wa) from ordinary 
sarcoma as regards histolog) course ormetas 



Fir ir Section of tumor of rioht te tis from same ca e 
as m Fi ure lo from mam tumor mass showing tj-pc of cell 
present X 130 


tascs (b) l)mphosarcoma — characterized bv 
Its appearance m both testes by its rapid 
growth and b) the presence of multiple cuta 
neous sarcomatous nodules 
L>mphosarcomata of the first group are 
ver> rare but apparentl) authentic cases have 
been recorded by Nicholson (36) Debarnardi 



Fig 12 Section of the same tumor as in Figure 10 show 
mg mllltration of the epiclidj mis X 75 
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(1 I 1 lirtn 1 )rftr ( I , ) th(.\i «(,)in<lthe 
\sritcr 1141 IhLlitcxehi bteti do cnbcd 
(.1 (.\\lurt in 1 the L nt!u ton irrixcd at that 
t hi tol "itil ijpi-iranie m<l patho 

It pi il cour c thi turner fuliilitd the arco 
m It )u iriteni I ii.urc Q i a photomitro 
^riph it i cttion of this tumor 

Ihi tiimir 1 held to in t from the line 
intcrtubuhr conncttiac ti sue of the te tis 
illhou{,h thi ti ut I lOpUlarh dehtient in 
hmphte\ti Iwin ii&) in\ie« of its tv 
trtmt ririt\ and Iht Irequena with which 
K mj h )id ti Ut I t jund m teratogtnou 
}^r>wth Uppt t thit It mat rtprt ent the 
nc idt I dt\ tiopmtnt ot a ttratomi IhoUph 
Ih 1 in lintd to ngar I ill tt titular growth 
1 il till nitur thi \iet\ mu t bt ton idercd 
bifort idtct 1 ni made that in> mall nun I 
ctll growth 1 dtriNtd pnmariU tromthtcan 
ntttixe ti Ut ol tht tt ti It til 

Belli )hi rtttnth drawn attention to the 
li t tint althou h mo t of the tminoma 
pfiup of car inomata are tompo td of large 
rtund ctll with a clear cMopla m like the 
permit K\te other irt tompo cd of smaller 
tl! withdarkh tainin nuclei and much It 
t\toph m He u "c^t that the mcsothelial 
on m ot the germinal cell upplics oundrea 


•sons for indu idual \ anation and beliea e that 
re\ersionar\ tendencies of the e epithelial 
cell plav a large part m the production of the 
so called Kmpho arcomata The sugge tion 
that some of these small cell tumors are reallj 
epithelial in origin is al 0 held bj Chetassu 
who has maintained that manj case recorded 
b\ I rtnch ob er\ cr as Iv mphosarcomata are 
in realit\ \ iritticsof stminonia He su^ge ts 
that thee mall cell t\pes ma> be denied 
from the permatoblasts or other precursors of 
the spcrmatoci tes 

Howeier much uncertainti evists concern 
in" the histogcne is of the dread} mentioned 
tumor there 1 no doubt that the tumors of 
the second group arc distinct although the c 
too Ime some peculiaritie which are hard to 
explain Tumor of thi group were first ile 
scribed b\ Curling In) and later b} the 
French obeners Malassez (^i) lalavera 
(45) Mono<l anti rerilIon(j4) andR clusand 
Duplai (40) Case hai e also been recorded 
b\ Lhrendorlcr li?) I wiDp (18} and Debar 
nardi (i ) Cbcia u has drawn attention to 
the confu ion which ha existed in the recent 
French literature where the two tjpe of 
Kmpho arcomata and seminomata arc 
often confu cd under the name of Kmpha 
denoma tcsti J he tumor of the second 
group arc characterised m the majoritj of 
case b\ their bil iteral nature ba their rapid 
cour e b\ the frequcnei of multiple cutaneous 
growths and b\ a hi tohgical structure re 
scmblin" 1 \ mphosarcoma The following case 
hi ton illustrate some of the features of the 
group 

C\ E I \ \ {^ciS4\cir -lb fir t cn\ tha 
p le enla gem i f th ght id of the scr turn 

h ch h I i b n t cc I f r m ck On exami 

t at luc t h Ir cl s pr ent I no 

1 gem nt fth It t It a i tcclc 1 Th re was 

sight larg me t fth the ti tide t that time 
\l ut 3 e k late c m at n e e led enlarge 
m t f the I ft ic t cl w hi h h 1 bee me almost as 
lag therght () t m at n tappcarels I 1 

anJ paq t l n mitt light \ cek later 

he s ith mult pie I Us be eaththesk of 
both fo ca m an i b ih leg n t \olvi g the thighs 
r arms It cm pr bablc ju Ig ng b\ the r s e 
th t thes nodule re r alit\ p t nt at the time 
of the f rst c am nai n Uh gh mis cd b> the pa 
t t d the d cia I ck 1 te sc era! f 
the subcutaneous g o th beg n to ulc rate through 
the sLjj^ I g nd he as compelled to take to 
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ri» IS Secondary emlioonal sarcoma (Wjlms tumo ) 
of the left testicle Child ai,ed a months Natural size 


his bed These nodules which were extremelj nu 
merous aaried m size from o 5 to 3 centimeters in 
diameter were \er> \ascular and caused thinning 
and finallj ulceration of the skin Thet were not 
painful until thej became secondaril> infected from 
ulceration The two testicular swellings increased 
but the effusion into the tunical sac seemed to dimin 
ish the swelling on each side becoming opaque The 
epidid) mis on the right side appeared to be enlarged 
I uncture re\ealed slightl> blood stained fluid from 
the right tunica Exammation of the chest in the 
later stage showed some basal congestion but no 
signs of metastases or of pleural effusion There was 
no demonstrable increase in the size of the h\er or 
spleen nor could an> tumor be felt in the abdomen 
The patient gradually became cachectic and died m 
a state of coma 4 months after first being seen A full 
autopsv was not allowed so that the pathological m 
formation available is unfortunatel> limited 

Pathology the testicles Both testicles were found 
to be the seat of a soft cellular t>pe of growth (Fig 
10) and were about twice the normal size The 
growths were homogeneous and vascular and had 
infiltrated the atrophic testicular substance and the 
epididimis The outline was irregular and careful 
examination reaealed scieral outl>ing foci of \ar> 
ing sizes apparentlj separated completelj from the 
mam mass There were several small areas of ha:m 
orrhage but no cjstic change or central degenera 



Pig 16 Section of econdar> \\ ilms tumor of the testis 
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tion The appearance and consistcncj of the tumors 
suggested a rapiril> growing sarcoma The cord was 
free contained no neoplastic extension and no nod 
ules The tunica albuginea was thickened and the 
tunica \3gmal1s on both sides had obviouslj con 
tamed fluid On the right side there were numerous 
adhesions between the two lavers of the tunica and 
some of the loculi thus formed contained blood clot 
probablj the result of the exploratorv puncture 

Microscopical]! the tumors were identical and 
were composed of small cells of Kmphoc> tic t>pc set 
in an irregular refringent reticulum (see Fig it) 
These cells had little cvtoplasm but active h>per 
chromatic nuclei with occasional mitotic figures 
The> were seen infiltrating between atrophic tubules 
and at the edge were mixed with cells derived from 
disintegration of such tubules Around the mam 
tumor mass were multiple foci of similar cells and in 
some cases these appeared to be arranged around 
small blood vessels Careful search for hcterotjpical 
tissues was made throughout the greater part of one 
of the tumors with negative results 

The cutaneous nodules were soft and extremelj 
vascular and had infiltrated the subcutaneous fat 
widely and caused pressure necrosis of the epithe 
hum The latter however did not seem to be infil 
trated a fact which is in keeping with the general 
sarcomatous appearances of the nodules On micro 
scopical examination thej revealed an irregular m 
filtration of the subcutaneous tissues with a small 
Ijmphocjtic tjpe of cell similar to those of the tes 
ticular tumors 

Aatnrc of (he (timer Two explanations of 
the nature of this neoplasm are possible (a) 
that It IS a bilateral pnmarj sarcoma derived 
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( I ) I hr. n I rf r ( 1 , ) Cht t u ( , ) md the 
\\nti.rh4' Ihtlxtcithd been dc cnbcd 
il whirl, in I ihi n lu n n irnved at that 
i r».„ird hi t )1 )„i il ipj)i.arintt ami jiath) 

I P.K1I ur t thi turn r fultdkd the ^arto 
mitiu intirii I ij,ur<. ) 1 a photomicro 
f,riph )t i till n Jl thi tumor 

I hi turn ir 1 htl 1 1 5 in c Irom the hne 
mtirtubiihr i nine li\t ti sue ol the testii 
ilthou^h till ti ut 1 iiipUlifU delicitnt m 
l\niph)i\ti twin„ ii&i m view of it cx 
tr nit ririti mi tli Ireipienta with which 
Krnph id ti u 1 II und in ttratogenous 
f^routh 11 ^t t tint It nii\ rtprt ent the 
)nt Kill I \i! pmtnt itatentomi Though 
ht 1 iiuliiK i t rt ird all tc titular growth 
i 1 till nitiirt thi \itw mu t bt ton idercd 
bet irt ulitinni midtthitani mall round 
til growth 1 dtrntd pnmariK Irom thccon 
nictiNcti ut ol tht tt ti It ell 

Ikll i >hi rtitntU dr iwn atttntion to the 
tilt tint althiUj,h mit it tht emtnoma 
griup ol car inoniata are tompi ed of large 
rnind tell with i tit ir tvtipla m like the 
plrmltot\tt•^ othtr art tompo cd of smaller 
till withilarkh tunin nuclei and much le s 
citiihm lie u e>t that the me^thelial 
on in ot the gtrniinal tell upplies ound rea 


sons for indi\ idual x ariation and behex e that 
rexersionarv tendencies of the e epithelial 
cells plaj a large part m the production of the 
o called Ijmpiio&arcomata The suggestion 
that some of the e small cell tumors arc reall> 
epithelial in origin is al o held bj Chexassu 
who his maintained that man} case recorded 
bx French obserxers as Ixmphosarcomita are 
in realitx xarietie of seminoma He sugge ts 
that thee small cell txpe ma} be derived 
from the spermatoblasts or other precursors of 
tht spermatoex tes 

However much uncertamtx exists concern 
ing the histogenesis of the ilread} mentioned 
tumor there is no doubt that the tumors of 
the second group are distinct although these 
too have ome peculiarities which are hard to 
explain Tumors 0/ thi group were first de 
scribed b\ Curling (11) and later b} the 
French ob crxers Malassez (31) Talaxera 
(45) Monod and Terillon (34) andRclusand 
Duphv {40) Case hax c al 0 been recorded 
bx Ehrendorfer (17) Ewing (18) and Debar 
nardi (I ) Chex a su has drawn attention to 
the confusion which has existed in the recent 
French literature where the two t}pe of 
l>mphosarcomata and seminomata are 
often confuted under the name of l}mpha 
denoma te ti The tumors of the second 
group arc characterized in the majoritx of 
ca e b> their bilateral nature b} their rapid 
cour e bv thefrequenc} of multiple cutaneous 
growths and b> a histological structure re 
scmbhng !\ mphosarcoma The follow ing case 
histor} illustrates some of the features of the 
group 

Case 3 A \ aged84>ears \ as first seen tha 
piinle t rgement of the ight s de f the scrotum 
h h h I been notic d fo some cck On cxami 
n ton a Uanstuc I hvdioccle was present nl no 
enlargcmc t of the te tide was letected There as 
slight nlargement of the oth I tide at that t me 
\b t 3 eeks later e am at on re eal d enlarge 
meat of the left ttstid h ch had become almost as 
large as the right On examination it appe red sol 1 
and as op que to transmitted light \ \ ceL later 
hewassecn ith multiple no I les beneath the k of 
both fo ca ms and both legs n 1 1 ol ing the th ghs 
or arm It seems probable ju Ig g b> their s e 
that th e no lules teem eal tj pres t t the t me 
of the first examinatio although missed b) the pa 
t cut and the d n c a r\ 0 x eeks later e eral of 
th ubcutaneous gro th began to ulcerate through 
the skin of the leg and he \ as compelled to take to 
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Ti IS Secondarj eml)Oonal sircoma (Wilms tumor) 
of the left testicle Child a^ed 7 months Natural siec 


his bed These nodules which were extremely nu 
mcrous \aried in size from o 5 to 3 centimeters m 
diameter were very vascular and caused thinning 
and finall) ulceration of the skin The> viere not 
painful until thej became secondariI> infected from 
ulceration The two testicular swellings increased 
but the effusion into the tunical sac seemed to dimin 
i&h the swelling on each Side becoming opaque The 
epididy mis on the right side appeared to be enlarged 
1 uncture revealed slightly blood stained fluid from 
the right tunica Examination of the chest in the 
later stage showed some basal congestion but no 
signs of metastises or of pleural effusion There was 
no demonstrable increase m the size of the liver or 
spleen nor could any tumor be felt in the abdomen 
The patient gradually became cachectic and died in 
a state of coma 4 months after first being seen A full 
autopsy was not allowed so that the pathological m 
formation available is unfortunateh limited 

Pathology the testicles Both testicles were found 
to be the seat of a soft cellular type of growth (Fig 
10) and were about twice the normal size The 
growths were homogeneous and vascular and had 
infiltrated the atrophic testicular substance and the 
epididymis The outline yyas irregular and careful 
examination revealed several outlying foci of vary 
ing sizes apparently separated completely from the 
mam mass There were several small areas of haem 
orrbage but no cystic change or central degenera 



Fig 16 Section of econdary Wilms tumor of the testis 
shoy in m xed structure X 106 


tion The appearance and consistency of the tumors 
suggested a rapidly growing sarcoma The cord was 
free contained no neoplastic extension and no nod 
ules The tunica albuginea was thickened and the 
tunica vaginalis on both sides had obviously con 
tamed fluid On the right side there were numerous 
adhesions between the two layers of the tunica and 
some of the loculi thus formed contained blood clot 
probably the result of the exploratory puncture 

hlicroscopically the tumors were identical and 
were composed of small cells of 1\ mphoev tic t\ pe set 
in an irregular refnngent reticulum (see Fig ii) 
These cells had little cvtoplasm but active hyper 
chromatic nuclei with occasional mitotic figures 
They were seen infiltrating between atrophic tubules 
and at the edge were mixed with cel) derived from 
disintegration of such tubules Around the main 
tumor mass yyere multiple foci of similar cells and m 
some cases these appeared to be arranged around 
small blood v essels Careful search for heterotv pical 
tissues was made throughout the greater part of one 
of the tumors with negative results 

The cutaneous nodules were soft and extremely 
vascular and had infiltrated the subcutaneous fat 
widely and caused pressure necrosis of the epithe 
hum The latter however did not seem to be infil 
trated a fact yvhich is m keeping yyith the general 
sarcomatous appearances of the nodules On micro 
scopical examination they revealed an irregular in 
filtration of the subcutaneous tissues v ith a small 
lymphocytic type of cell similar to those of the tes 
ticular tumors 

Aaturc of the tumor Two explanations of 
the nature of this neoplasm are possible (a) 
that It IS a bilateral primary -sarcoma dern ed 
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(I ) I hrtn hrkr 1 1 / ) Chcsa u (7) md the 
>\ntcr(i4l 1 he 1 1 t (.T c lit been dcs<nbcd 
tl twhere ind the ontlu ion irruo<l it thit 
t rcninl hi tohftKiI ippt\nncc ind patho 
lopici! ttur e thi tumjr fulnlltd the ^irto 
mitou entern I i"urt g i» a photomicro 
^riph if t ettion of this tumor 

1 hi tumor is held to an t from the hne 
iiitirtubular connettne ti uc oJ the testis 
Uthoui,h this tl uc is in^jUlarh dehcient m 
hmphocctc Iwin^ (ih) m \itvv of its ex 
tremc raritv ind th trequenev uith xxhich 
Kmplnid tl uc 1 lound m teratogenous 
^to\sth u^gc t thit It max repre ent the 
me ule I dcMlopmi.nt of a teratomi J hough 
he I inthned to re ard ill te tieuhr growths 
i of till niture thi \iei\ mu t be eon ulered 
before 1 dtei ion i m ide thit in\ small round 
cell growth i derned pnmirih from the con 
nectixeti ue ot the te ti it elf 

Itcll ( ) Ins recenth drawn attention to the 
fi t tint although mo t of the seminoma 
„roup of cireinomiti are compo ed of large 
round cell with 1 clear extophsm like the 
pemntotxtc other are compo ed of smaller 
cell withdarkh tiinin nuclei and much le s 
c\ topla m He t tint the me othelial 
origin of the germinal cell supplies ound rea 


sons for indi\ iduil \ anation and beliex e that 
rexer lomrj tendencies of these epithelial 
cells plat a large part in the production of the 

0 called Ij mphosarcomita The suggestion 
that some of these small cell tumors are really 
epithelial in origin is al o held bj Chexassu 
who his maintained that min> case recorded 
bv French observers as Ijmphosarcomata are 
in rcalitv xantties of seminoma He sugge ts 
that the e small cell types ma> be derixed 
from the permatoblasts or other precursors of 
the spermatoev tcs 

Hovvexer much unccrtaintj exists concern 
mg the hi togtnesisof the alreadj mentioned 
tumors there is no doubt that the tumors of 
the econd group are distinct although the e 
too have some peculiarities which are hard to 
explain Tumors of this group were first dc 
scribed bx Curling (ii) and later by the 
French obserxers Malasscz (31) Talaxera 
(45) Monod and Tcnllon (34) andR dusand 
Duplav (40) Case hax e al 0 been recorded 
bv Chrendor/cr fi7l Living (x8) and Debar 
nardi (12) Chexa su has drawn attention to 
the confusion which has existed in the recent 
I rench literature where the two tjpe of 
lymphosarcomata and seminomata are 
often confused under the name of Ixmpha 
denoma tesii The tumors of the second 
group are characterized m the majontv of 
ca cs bx their bilateral nature b> their rapid 
cour c by the frequency of multiple cutaneou 
growths and by a histological structure re 
sembltng K mphosarcoma The follow mg case 
history illustrates some of the features of the 
group 

Lasf 3 \ \ aEel84vexr wvs f rst seen v th a 

p le s cnla Kement of the right si ie of the scrotum 
h ch h I been not ed for s me eek O e ami 
mti n a translucent h\d ocele as present a d no 
e largement of the test le v as detected There s 

1 hi cnla gement f the other test cl at that t me 
\bo t 3 eeks 1 te c amin l on r ealed enl rge 
ment of the left t tide h ch ha J become almost a 

I geasth ght On aminationit ppearel 111 
in 1 as op que to t a mitle 1 I ght \ etk 1 ter 
he vas cn ith multiple no i lesb e ththesk of 
both forearms and both leg n t volv gthethghs 
0 arms It ecm probable judging b\ their s e 
|h t these n duJes \ ere n ealitv present at the time 
of the fi St xammatio although mi sed bv the p 
tient and the clinic n Two weeks later several of 
the subcutancou gro ths began to ulcerate thr ugh 
the skin of the leg and he as c mpelled to take to 
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Sarcoviala of the tunica agmalis Hinmin 
and Gibson ere able to collect 1 2 cases uhich 
could be regarded as authentic sarcomata of 
the tunica The case of Home ( and Cra 
\en (9) described b> Curling (ii) are the 
earliest recorded i he greatest djfhcuU\ ism 
differentiating these from tumors of the under 
1> ing organ Apart from their raritv thej are 
of no special interc t as the} bcha\e m a 
t}pical manner as regards course and metas 
tases 

Sarcomata of the cpiJiJ\mis As confusion 
has existed in the de cription of tumors of this 
region it is not surpn mg that sarcoma is the 
most commonK recorded How e\ cr the diag 
nosis of sarcoma must be accepted with re 
ser\c and an attempt made to correlate the 
descriptions gi\cn with modern pathological 
conceptions The majorit} of purcK epi 
did}mal tumors are probably carcinomata 
Interesting cases which appear to fulfil the 
sarcomatous criteria haxe however been re 
corded among others bv Curling (ii) Ed 
wards (16) Russell and W^ood (4 ) Roister 
( 8) Grossman ( o) and Miy ata (33) 

Sarconiflfa of the spermatic cord A great 
number of sarcomata of various cellular tvpes 
have been recorded m this region and seem to 
be second in frequency to the lipomata There 
seems no doubt that some of the recurrent 
lipomata of this region arc \ ery closely allied 
to hposarcomata Senes of cases have been 
recorded by Fasano (19) Celso (6) Ted nat 
and Martin (46) Patel and Chalier (j8) while 
Hinman and Gibson ( 2) have fuUv reviewed 
the reported cases Fibrosarcomata and hpo 
sarcomata are the most common types and it 
seems that many of these have origin m a be 
nign tumor which has been growing slowlv 
ov er a long period The possibility that some 
of these tumors are of a teratogenous nature 
has been emphasized by Rolisko ( 7) and 
Ewing (18) 

Sarcomata arising from the pcritesticular 
connective tissues are rarer although cases 
have been recorded bv Miyata (^3) Roki 
tansky (41) and Iseumann (35) The latter 
have noted the presence of giant cells m these 
tumors and suggest the possibility of a myo 
genous origin from the upper part of the 
gubernaculum testis 


The following case history is that of a sar 
coma of the retrotc ticular tissues and I 
belicv c it to be of a my ogenous nature 

C1SE4 M N nged 17 yeirs stated that about 
3 jears before admission to the hospital he had been 
struck on the left testicle b\ a cricket ball but that 
apart from the evere pain at the time he had had no 
lU effects Iwo and a half \ears later he noticed a 
small lump behind and below the left testicle This 
was quite painless but enlarged stcadiK He had no 
other symptoms and appeared to be in perfect 
health On examination a hard non tender egg 
shaped tumor was present below and behind what 
appeared to be a normal testicle The cpidid> mis 
could not be differentiated by palpation and it was 
thought that the tumor wasa primary growth of that 
organ The cord was normal rectal examination was 
negative and the contents of the other side of the 
scrotum appeared normal The Wassermann rcac 
tion was negative 

Simple orchidectomy with high division of the 
cord was performed and the patient was still alive 
and well 3 years after the operation 

Pilhology When the tissue removed was exam 
me<l It was found that the tumor was independent 
of the testis epididymis and cord It was fairly well 
encapsulated homogeneous of a firm consistencv 
and measured 7 5 centimeters by 4 5 centimeters in 
its longest diameters It was pale pink m color and 
the cut surface rcsenvblcd that of a fibrosarcoma 
There were no areas of hxmorrhage cystic degen 
oration or softening The colored plate (Fig 13 
frontispiece) gives its relations and approximate 
size Below it tended to merge into the gubcrnacu 
lum tcstis 

Microscopical examination of the whole of one 
half of the tumor was carried out by cutting serial 
sections It w as found to be composed m the mam of 
fibroblastic spindle cells and conformed in all re 
spects to the classical appearance of a spindle cell 
sarcoma of low malignancy (Fig 14) Ihe tumor 
was not very vascular but there was a tendency for 
the vascular channels to be represented bv chinks 
with poorly developed walls rather than by definite 
VC sels In spite of careful search no trace of anv 
teratogenous elements could be discovered In one 
portion of the growth a few giant cells were discov 
ered These cells measured up to 5/1 m diameter 
and had four to six centrally arranged nuclei Thev 
rcsemb’ J those seen m myosarcomatous growths of 
the uterus and this uggests that this tumor is simi 
lar to that described by Neumann being in all prob 
ability deny ed from the gubernaculum testis 

SECOND VR\ SVRCOVIATA OF THE TESTICLE 

Secondary sarcomata of the testicle are v cry 
rare and usually develop as the result of the 
carnage of metastatic emboli by the blood 
stream from a primary sarcoma elsewhere 
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from the connecti% e tissue elements of the tes 
tide with secondary cutaneous m(tastases 
and (b) that both the testicuhr and cutaneous 
tumors arc metastatic and sccondar\ to some 
other primar\ source 

In \iew of the small amount of Kmphalic 
ti sut m the testis the peculiar origin of the 
tumors from several centers the rant\ of an\ 
other f ^rm of bil \teral neoplasm and the pe 
culiar di tribution of the cutaneous deposits 
It 1 (lifBcult to accejit the tirst explanation 
and It ha been di carded b) the majorita 
of writers 

In the ca e recorded b\ Chevas u fS) and 
Momd and Terillon ( ^4} generili7ed enlarge 
ment of the abdominal hmphatic gland was 
pre ent and is pointed out bj Cheaassu it is 
possible that a rctrOorade Kmphatic pread of 
the neoplastic proce s from the retropenio 
ncal Kmph glands ma\ be the explanation of 
the bilateril tc ticular invoKemcnt It ma> 
be thit the ahdominil hmphatic glands irc 
the scat oJ a h mphosareoma which melas 
ta i^cs m this peculiar manner Some of the 
I ranch observer and more recentlv Cumston 
liol consider that the condition i allied to an 
alcueemic hmphatic enlargement there be 
mg a a rule no eomeident alteration in the 
nature or number of the leucoevtes in the 
blood \nothfr sugge tion is that the condi 
tion is a term of Hodgkins sarcoma with a 
omewhat peculiar distribution of metastascs 
\11 ob erv ers arc agreed upon the frc?quenc> of 
hmphatic glandular enlargement and of the 
fata! nature of the c ca e Onh b> careful 
exhaustive postmortem examination will the 
true nature of the lesion be elucidated From 
the somewhat meager knowledge at our <hs 
po al It seems to me that both the te ticular 
and cutaneous nodules must be regarded as 
part of a general i>mphoc\ tic deposition 1 e 
the\ are metastatic 

re MORS \RisiNo from the interstitixl 

CELLS 

The function of the interstitial cells 1 
apparenth to upph an internal secretion 
which determine the development of second 
ar) cxual character! tics \ arious obserx ers 
have de cribed tumor formation from these 
cell but the exact nature of the e cases has 


not j et been determined \\ aldeyer (48) 
named one specimen plexiform angios ircoma 
while Hansemann ( i) suggested that certain 
of the alveolar sarcomata and carcinomata 
had a similar origin In atrophic testes in 
w hich the seminal tubules hav e undergone de 
generation or disintegration there is often an 
apparent hvpertrophv of these cells and at 
times an appearance of o\ ergrow th 

Thi led Durck (15) to report five cases in 
atrophic testicles both descended and unde 
scended in which multiple hj’perplasia of 
the e cells had occurred He was however 
uncertain whether the condition should be re 
garded as neoplastic or as a simple hvper 
plasia 

\ comparativ el> large tumor measuring q 
centimeters bv i centimeters and compo ed 
of poUhedral cell with active nuclei and 
irregular mitotic hgures was described b> 
Kaufmann ( 4) The t\ pe of cells present and 
their staining reactions led him to regard it as 
a sarcoma al though he n as somen hat guarded 
as to Its malignancv 

Chevassu {7) also described a similar tumor 
about the size of a hen s egg which was red 
dish > ellow in color on section The cells com 
posing It were large with abundant c\ toplasm 
contained pigment an I vacuoles had small 
active nuclei and were apparently identical 
with the interstitial cells He thought the tu 
mor was benign \o one has as >et observed 
any metastase m tumor of this type and 
none of the recorded cases can defimteh be 
proved to be sircomatous It is important 
how ev cr to bear m mind the po sible origin of 
malignant tumors from this source e pecially 
in atrophic testes and it may be that some of 
the typical homogeneou tumors will be 
prov ed to be deriv cd from these cell 

SVRCOMATX DERIVED FROM HIE EXTR VTES 

TICUI V.R STRUCTURLS THF TUNIC V VAC 

INCUS THE EPIDIDVMIS AND THE SIER 

M VTIC CORD 

These tumors are comparatively rare and 
therefore mo t of them are reported so that 
Hinman and Gibson ( 2 ) were able to collect a 
great vinctv of ca e from the literature 
Ihese writers deal with the subject very fully 
and giv e an exhaustiv e bibliographv 
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MECHANISM or EMPTYING OF THE GALL BLADDER AND 
COMMON DUCT' 

Bv GlO\rRII COrUCR MD St Louis Missouri 
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CHXRLES F W ILLINGWORTH MD FRCS EoisnuRCii Scotund 
S elShltthA t fSe (CtOt dI1(3 


I N previous publications although admit 
ting the possibilit> of intrinsic muscular 
contractions of the gall bladder vve have 
questioned the position taken b> minj that 
these contractions constitute the onI> mech 
anism of emptying Thus we have stated 
(4) Though the gall bladder has an elastic or 
contractile mechanism which everts pressure 
on Its contents until it has reached a mini 
mum pressure we hav e not been able to dem 
onstrate an acti\cl> contracting movement 
due to Its intrinsic musculature and again m 
a later article (6) In the light of the new 
evidence we feel that perhaps wc have not 
assigned sufficient importance to the factor of 
intrinsic contraction of the muscle and that 
this factor should be added to the ph>sical 
forces mentioned responsible for the empt>ing 
of the gall bladder but we are unwilling to as 
cribe to muscular contractions the exclusive 
role in this drama The observ ations of Bo> 
den ( ) and of Whitaker (7) that the gall blad 
der IS frequentl) found collapsed after a meal 
of egg volk or fat have shed further light on 
the empt>ing mechanism 
In a re investigation of this problem vve 
hav e made use of the roentgenological method 
adopted b> W hitaker (8) for experimental 
animals The gall bladder is filled w ith iodized 
oil (lodopin) b> open laparotomy and on the 
following da> after recover) of the animal 
\ ra> films arc made Under these conditions 
it is found that if the animal is starved follow 
ing the operation no emptying of the gall 
bladder occurs for 2 j ormoredajs but the 
administration of a meal of fat or preferab!) of 
egg volk and cream causes a flow of oil from 
tht gall bladder into the duodenum This 
ernpt) ing of the gall bladder commences with 
in a short time after the administration of the 
meal and continues ov er a period of 3 or 4 
hours In •^omc cases in the cat the gall blad 
der IS completel) cmpt> b> this time more 

F ratbDptm t(S gryftbW hiogt 1/ 


frequentl) traces of lodopm remain and these 
traces ma> then persist until another meal is 
ingested (Fig i) 

As a result of such observations Whitaker 
has concluded The emptving of the gall 
bladder is produced pnmaril) bv the action of 
its muscular tunic extrinsic mechanical fac 
tors having no appreciable effect (9) Burget 
(j>) however does not concur with this con 
elusion He states Although following 
such procedure there is a noticeable reduction 
in size to deduce from this evidence that the 
gall bladder expels bile b> forcibh contract 
ing would «eem unwarranted in view of its 
great elasticitj 

To exclude the effect of elasticitj of the gall 
bladder and the other mechanical factors 
which have been suggested to account for its 
cmpt>ing the following experiment was per 
form^ The gall bladder of a cat was filled 
with lodopm and a cannula was inserted m the 
c>stic duct pointing upward toward the gall 
bladder The cannula was attached to a thin 
rubber bag made from a finger cot which was 
placed m the abdomen The following da) a 
meal of egg and cream was administered b> 
stomach tube and roentgenograms were made 
immediately after the meal and 5 hours later 
(Fig ) At the time of the first roentgeno 
gram 4 hours after operation all the lodopm 
was still in the gall bladder although the elas 
ticit) of the wall and the changes in the intra 
abdominal pressure had had ever) opportu 
mtj to function Five hours after the egg 
meal a considerable degree of empt>ing of oil 
from the gall bladder into the rubber bag had 
taken place It would seem from this expen 
ment that the discharge of bile from the gall 
bladder is not necessanlv dependent upon 
clasticit) or extrinsic factors and ma> be the 
re ult of muscular activitj 

Doubtle s however muscular activit) is 
not the sole agent normallj engaged in the 

tyVI d IS hool dlh B H p i 1 St Lo 
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I ig 3 Upper picture gall bladder of monkej filled ^ Uh 
lod zed oil 24 hours after operation before eg meal 
Lo\er picture 7da>8latcr after several egg meals very 
little emptying has taL.en place 
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Iig4 \bdomenofcat ith rubber ba filled \ ith iodized 
1 Note the changes of configu ation suggestive of pen 
aluc \v& es 


^\■^s placed a rubber bag partl> filled with 
lodopin Changes in shape are seen which are 
ol course entirely due to \ ariations oC pressure 
from adjacent M«cera These changes might 
easily be misinterpreted as being due to pen 
stalsis 

This pressure of adjacent organs (that is 
the intra abdominal pressure) has been ad 
duced b} manj m\ estigators to explain the 
emptying of the gall bladder as well as its 
change of shape Apparcntlj however it 
plajs a \er> minor role In the experiment 
previously described in which the cystic duct 
of a cat was cathetenzed by a glass cannula 
leading to an mtrapentoneal rubber bag vng 
orous struggling due to the passage of a stom 
ach tube failed to express a single drop of 
lodopin from the gall bladder (Tig '») Fur 
ther investigations of the importance of this 
factor point to the same conclusion In a 
dog a cannula leading to a rubber bag was in 
serted into the common duct, and the wound 


tightly closed around a rubber tube The 
mtra abdominal pressure w as then alternately 
raised and lowered by passing air through the 
tube into the abdominal cavity the pre sure 
varying from o to 6o centimeters of water 
After half an hour of such v ariations m the 
pressure the bag was examined and found to 
contain merely a few drops of bile expressed 
from the ducts the gall bladder remained full 
As it was felt that objection might be raised 
to this experiment because of the pre ence of 
air m the peritoneal cavity a further experi 
ment was performed m which variations of 
pressure were induced comparable to those 
occurring normally In this case in a dog the 
common duct was intubated with a cannula 
and the abdominal pressure was then raised 
periodically to simulate respiration by the 
forced insufflation of air into the trachea 
counter pressure being applied to the abdomi 
milwallby means of a tight binder Consider 
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cmptNin^j \\c be]ie\e thit t«o other factors. 
particularK take pUct m this process name 
h ( r ) a flushing out b\ the flow and ebb of 
fresh bile from the Ji\ er and (a) elastic rccoif 
of the cli tcmied \ iscus The question of flush 
mg out of the gall bladder b\ bile from the 
h\er has been considered in a precious paper 
(4) It w as shot! n b\ tholec\stO£,raph> that a 
rubber bag ubstituted for the gall bladder of 
a do„ uill till and empt\ somenhat after the 
manner of the narmal Mscu Further cm 
dencL of the importance of this factor is offered 
b\ the following experiment In a dog the 
hepatic ducts were ligated abo\c the entrance 
of tlic ccstic duct and the gall bladder was 
filled with lipiodol Complete emptcing had 
not occurred at the end ol ,0 da\s although 
during thi time the dog wa fed ege- coIL and 
cream in addition to ref^ular diet 1 hi re ult 
indicate thu the ebb and flow of bile from 
the lie en a factor of ome importance m the 
emptying of the gall bladder 
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In main animal the anatomical arran e 
ment of the g \1I bladder w hich ma\ be closeh 
attaclicd to a large area of liter or e\en com 
pletcl> embedded in it renders the flushing 
out bv bile of especial importance for in these 
cases it is diflieult to stc how e\en Mgorous 
contraction of the wall could completely 
emptj the gall bladder In the monke> 
(macaeus rhe u ) in which this anatomical 
arrau'^ement 1 the rule complete emptying 
of the gall bladder may be dela>ed for as Ion" 
as 1 1 day s ey en if meal of e„g j oik and cream 
are admini tered CFi" 

It IS difficult to determine whether the mus 
cular actnity of the gall bladder is of the na 
ture of a true peristaltic action or of a change 
m tonus Changes in si e and shape of the 
gall bladder as seen on \ raj films hay c been 
taken to indicate the pre ence of peristaltic 
action but such eeidence is not conclu ue 
since similar change in shape may re ult from 
other cause such as the pre sure of other 
M ccra Ihi point 1 demonstrated by I igurc 
4 which shows a cat m the abdomen of which 
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ter IS opened a spurt of bile is seen to follow 
each contraction 

We ha\e attempted to show m the cat 
mo\ ements of the common duct b\ an indirect 
method The common duct was filled with 
lodopin and all the hepatic, ducts and the cjs 
tic duct were ligated to pre\ent its being 
washed out bj fresh bile Roentgenograms 
taken at mtcrwals. showed that the common 
duct emptied during a period of 12 hours 
This seems to indicate acti\ e mo\ ements of 
the common duct but other factors such as 
the action of the duodenum maj be present 

ABSORPTIOV FROII TIIE GALL BLADDER 

In searching for an alternate e opaque 
material to iodized oil for experimental use we 
found that sodium iodide rapidly disappears 
after injection into the gall bladder This 
rapid disappearance at first beUe\ed to result 
from emptving from the gall bladder pro\ed 
to be due to Us absorption through the gall 
bladder wall and occurred just as rapidl> after 
ligation of the c>stic duct Chemical tests 
showed the complete disappearance of the so 
drum iodide from the gall bladder w ithin a few 
hours Subsequent roentgenograms showed 
its presence in the urinar> bladder (Fig 5) 
The process is probablj a ph) sical one not de 
pendent upon a specific propert> of absorption 
b> the gall bladder wall The disappearance 
of the sodium iodide from the gall bladder 
after ligation of the c>stic duct was not has 
tened bj the administration of a fat meal 

COVCLUSIONS 

The emptying mechamsm of the gall blad 
der is dependent partlj upon an intrinsic raus 


cular action partly upon Us elasticit> and 
partly upon the ebb and flow of fresh bile from 
the Ii\er The last factor is of especial impor 
tance in animals m which the anatomical 
arrangement of the gall bladder precludes Us 
complete contraction as in the monkey 
Vanations of intra abdominal pressure play a 
minor role in the empty ing of the gall bladder 
PenstalUc contractions of the common duct 
have been observed m pigeons and it is sug 
gested that they may take part in the flow of 
bile in some mammalia The response of the 
gall bladder to a fat meal depends upon its 
absorption through the intestinal wall It is 
not proved whether the response of the gall 
bladder is due to hormone action or nervous 
exatation Sodium iodide is absorbed by the 
gall bladder wall 

BIBLIOGRAPliy 

I Boypen E a Behavior of the human gall bladder 
m re potvse to the m^estion of fo^ Anat Record 
1926 va 01 

3 Idem ESect of natural food on the distension of the 
gall bladder Anat Record 1935 xxx 333 

3 Buscet G E The regulation of the don of bile Am 

J Phy’siol 1937 htcu 4 2 

4 CopnER Glover H Rod\«a Snuiciii AjroCRAnAit 

£ A The filling and emptyio'* of the gall bladder 
J Evper M 19 6 xliv 70 

5 Dovtv M Spontaneous movements of the biliary 
ssa es Arch de phjsiol norm et path 1893 
nes s V 710 

6 Grahau E A The present status of cholecystography 

and remarks on the mechamsm of emptymg of the gall 
bladder Surg Gynec &.Obst 1927 aliv 53-162 

7 SosuAN VI C Whitaxer L R and EdsoV P J 

Qmical and cTpenmental cholecystography Am J 
Roentgenol &. Rad Therapy 192^ xiv 495 

8 VVmTAKER L R ETpenences with cbolecysto'^aphj 

including observations on the function of the gall 
bladder J Am M Ass 19 6 Irravi 239 

9 Idem The mechamsm of the gall bladder Am J 

Physiol 1926 Invut 41X 



462 


SURGEM G^^ECOLOG\ AND OBSTETRICS 





F|, 5 l-Ppe I tu 

odd n bi H 

p ct hi hr 
Lladd tlld th od 


n t at d 1 t r d m 
i t t d t I gat d lx> 
bt r gall >1 d<l mpt u nan 
od I 


able changes in intn abdominal pressure such 
lis coughing caused no change in the size of 
the shadow of the gall bladder and even when 
the cannula was led outside of the abdomen 
onlj a lew drops of bile the actual duct con 
tent were expelled It would seem therefore 
that the intri abdominal pres urepJa> iver> 
small part in the emptvmg mechanism of the 
gall bladder 

> VTURE OF THE RESPONSE OF THE CVEL 
DL\DDER TO THE EOG ME\L 

The ob cr\ ation of So man ( ) that the gall 
bladder emptied normill> m a patient who 
had had a re ection of the p\ lorus and gastro 
jejuno tomv sug ests that the response doe 
not depend upon local stimulation ol the mu 
cous membrane of the duodenum Whitaker 
claims that the emptv mg of the gall bladder is 
independent of the flow of pancreatic juice 
but we have not confirmed this latter hnding 
W e excluded pancreatic juice from the duodc 


num b\ separating the pancreas from the d 
denum and bj ligating the pancreatic duct 
3 cats and i dog and m these animals 
emptying of the gall bladder occurred a 
successive meals of egg and cream 

There is some ev idence that the gall blad 
Is influenced b> certain internal secretic 
such for instance asadrenilin but the mi 
pretation of this action is not quite clear 
after complete removal of both supraren; 
the gall bladder empties normally m respo 
to a fat meal an obsery ation made b> Boj ( 
and confirmed b} In a further inyesti 
tion of a po sible hormonal action we h; 
injected intrayenousK secretin insulin p, 
creaticjuice and alcoholic and acid extract: 
cow and dog gall bladder all of which inj 
tions had no eflect on the size of the gall b); 
der Nor did the direct injection of e^o yc 
into the gall bladder accelerate its empt>i 

COMMOV DircT 

The common duct is generally looked uf 
as merely a passu e channel and indeed 
thin walls and the paucitj of muscular fib 
lend support to this belief \or has an> sp< 
tancous moyement of the common duct bt 
obsery ed in man or other mimmalia Co 
paratue and experimental studies sug i 
that It ma> hay e a more important role for 
many fowls the common duct exhibits wi 
marked muscular contraction's The oontr: 
tions are easily seen m the pigeon and otl 
birds as has been obsery cd by Doytn (5) a 
others To ob'serye these contractions in t 
pigeon the abdomen 1 opened under etf 
anTsthesia and access obtained by rcmoyi 
the lower part of the sternum Active mov 
ments of the common duct are then read; 
visible They occur quite frequentlv son 
times every 5 or 10 second and are of tr 
peristaltic nature a wide relaxation pha 
preceding the contraction and extendi 
rapidlv from the portal fissure down to t 
papilla of \ ater \s the duct is thin walled 
is easy to see dark bile accumulating at t 
upper end of the duct and then rapidly bcii 
propelled down into the mte tine If the la 
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r " I Gross appca ance of the Rail bladder and bile 
ducts of Do 8 15 I s da> after the tnnsplantation of 
the prox mal segment of the h\id d common iluct \ 
md cate the s tc of tl c I Rated sphincter of Oddi and T 
th site of the transplantation Half si e 

After 24 hours it had disappeared compleielj 
(IiR 3) 

The dog was m excellent condition and was killed 
with ether on April 14 1927 175 da\s after oper 
ation The gross appear incc of the gall bladder and 
bile ducts at autopsx is shown in Figure i The size 
and shape of the gall bladder corresponded closely to 
the cholccvstograms it was filletl with dark green 
VI cid bile which was sterile upon culture The cystic 
duct Ha^ normal Ihe common duct and the main 
hepatic ducts were dilated The intramural segment 
of the transplanted duct was patent The site of 
the choledochoduodcnostomy was 4 centimeters 
from the pyloric sphincter this was closer to the 
pylorus than at the original transplantation due 
probably to retraction of the duct during the process 
of healing A few thin omental adhesions surround 
cd the lower end of the duct The old distal stump 
of the divided common duct was recognized b\ a 
small nodule on the posterior surface of the duo 
denum (indicated by \ m Fig j) 

Dog S716 Male ^\CIght 11 kilos Operation 
October 2S 1926 The proximal end of the divided 
duct was implanted into the duodenum 8 centi 
meters from the pyloric sphincter The first scries 
of cholecystograms which was taken December 7 
1926 43 days after operation show ed a gall bladder 
shadow of normal outline and density at the 18 
hour ob ervation After the feeding of egg volk and 
cream the following changes occurred at i hour the 
shadow was smaller and more dense at 3 hours it 
had returned to its original size at 6 hours there 
was again a definite diminution m size with increased 





I iR 2 DogS?! I ransplantctl duct in the muscular s 
of the duodenum Due to the tortuous course of the duct 
the proximal P and the di tal P end appear m the same 
section X15 

dcnsitv After 4 hours the shadow had disappeared 
Uig 6) At the time of this cholccvstograpln the 
dog was m good condition but subsequently it lost 
weight 

\ second senes of films which were taken March ii 
19 7 (04 days after the first scries) did not disclose 
a gall bladder shadow Additional senes were taken 
March 18 and March 29 with the same negative 
results The dog was killed with ether on April 9 
197 166 <lays after operation At autopsv numcr 
ous adhesions were found at the site of the trans 
plantation which was 6 centimeters from the pvlorus 
One of the adhesions extended over the cystic duct 
ami occluded its lumen I he gall bladder contained 
a small amount of thick inspissated bile its wall 
was thickened Ihe common duct was slightly di 
lalcd The intramural portion of the duct was 
patent The site of the original occluded sphincter 
was identified 

In both clogs microscopic examination of the liver 
gallbladder hepatic and smaller bile ducts and pan 
ertas revealed no abnormalities The epithelium of 
the common duct was flattened 

RESULTS 

In order to interpret properly the cholc 
c^stograms which were obtained after division 
and transplantation of the extramural seg 
ment of the bile duct they were compared 
with the gall bladder shadows obtained from 
'» normal dogs under the same conditions 
the same technique being used In the first 
dog a normal cholecystogram was secured 
and the feeding of egg yolk and cream caused 
a progressive diminution in the size of the 
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GALL-BL'IDDER FUNCTIOV AFTER DIVISION’ OF THE COJMiMON' DUCT 
AND TRANSPLANTATION 01 THE PROXIMAL SEGMENT 

UiTii A Histologic\l Stud\ or THE Repur vt the Site of Transplwtation' 

Ii\ BENJAMIN N BFRG MD New \orj. 

FmthDptmtfPhl ddsyCII JPh db ClmbL ty 


ACCORDING to the law of contrary m 
ZA nen ation promulgated b\ Mehzer{7) 
1. bile storage and bile discharge are 
controlled bj a mechanism of reciprocal re 
flexes between the gall bladder and the 
sphincter of Oddi The obser\ ation of Potter 
and ^[ann (8) and McMastcrand Liman (o) 
supported this \iew On the other hand 
Lurget ( ) and Gopher and Kodama ( ) 
minimized the importance of the action of the 
intramural segment of the common duct and 
emphasized the role of the duodenal mus 
culature in the control of the flow of bile 
into the intestine 

In order to determine expermientall> 
whether the sphincter is essential for normal 
gall bladder function complete exclusion of 
the sphincter and complete sexerence of its 
neuromuscular continuitj with the gall blad 
der must be insured In addition a reliable 
method of observing the action of the gill 
bladder under relativclj normal conditions 
IS necessar> A, consideration of these factors 
suggested the procedure which was employed 
m the following experiment 

The common duct was divided extramural 
1> and the proximal segment w as transplanted 
to another part of the duodenum This allowed 
the duodenal musculature to act directlj 
upon the wall of the duct (which was prac 
ticallj free of intrinsic smooth muscle fibers) 
the sphincter was eliminated and the neuro 
muscular connection with the gall bladder 
was severed In order to insure firm union 
at the site of the transplantation a number 
of weeks were allowed to elapse Then the 
function of the gall bladder was determined 
bj means of serial cholecj stograms made ac 
cording to the method described bv Graham 
Cole and Gopher (5) This method was 
chosen because it permitted frequent obser 
vations of the Idling and emptjing of the gall 
bladder under normal conditions 


TECHNIQUE 

Under ether annsthesia and with aseptic 
precautions the common duct m do^ wa 
isolated and doubl> heated just above its 
entrance into the duodenum A linear in 
cision 2 centimeters long was made m the 
anterior surface 0/ the duodenum 6 centi 
meters and 8 centimeters respcctivelj from 
the p>Ionc sphincter The duct was divided 
centimeter proximal to the ligature and 
the free end was h.\ed at the lower an le of 
the opening m the duodenum which was then 
closed b) inversion sutures Silk, was used 
throughout 

Cholec>stograms were obtained m the fol 
lowing manner o i grams of sodium tetra 
lodophthalcm per kilo bod> weight was m 
ject^ intravenous!> Eighteen hours after 
the injection of the dv e the lirst \ rav film 
was taken Then Ihe dogs were fed with the 
volks of 3 eggs m 00 cubic centimeters of 
cream (i) and hlms were taken at interval 
of I 3 6 and 4 hours after the meal 

ENPERIMENTAL RESULTS 

Dog 8715 JIale t\e ght IS 4 kilos Operatic 
Octotec t 1926 The proximal tump of the c!i 
V ded common duct was impla ted into the duo 
deaum 6 cent mete s from the p>loric sphincter 
rhepicturesoflhefirstse esofcholeostogramsi ere 
taken December 14 1926 S4 dajs after operation 
The gallbladder hadow was normal in size and 
densty at the 18 hour obser ation Poliowing the 
feeding of the egg > oik and c earn m xture there 
was a progressive diminut on in the dcnsit> f the 
shadow but only a slight decrease in si e at the i 
3 and 6 hour period After 24 hou s the shadow 
X a sWU present 

Vsecondser es of \ rajs \as taken April i 102 
119 days after the fi st senes Ihe gallbladder 
shadow was of no mal size and densitj at the 18 
h ur period After the meal ho eve the results 
d flfered from those obtained at the p e ous esa'” 
ination At th s obser at on there was a progressive 
lec ease in the si e of the shadow with an ncrease 
in the densitj at the i and 3 hour periods At 0 
hours the shadow was about the same as at 3 bouts 
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Fi 4 (left) S f5 \t the opening of the Iran planted duct in the duode 
num The musculans of the duodenum 1 / surrounds the base of the bile duct B 
^hich has \illi I protruding 1 to the lumen of the intestine Xia 
Ii 5 Dog 3715 Trans tion from bile duct epithelium B to intcst nal epithelium 
characterized by goblet cells G Taken from the area included in the rectan le in 
Fi ures X a 


shadow with an increase in densit> Tt the i 
and 3 hour observations Tt 6 hours the 
shadow was the same si2e as at 3 hours but 
less dense after 24 hours it could be outlined 
fainth In the second dog feeding caused no 
perceptible change m the Mze of the shadow 
but Its density was decreased in the i and 3 
hour films at 6 hours the cholecv stogram 
was practically the same as the original one 
at the end of 24 hours t definite shadow was 
still present These observations indicated 
the variations that occurred in the chole 
cvslograms of normal dogs following an egg 
yolk and cream meal Similar variations were 
observed by Graham (4) m dogs and by 
Whitaker and Boy den (9) m man 

A comparison of the roentgen appearance 
of the gall bladder m the experimental dogs 
with that of the normal clogs showed that the 
experimental results were well within the 
limits of normal variations 

The persistent absence of a gall bladder 
shadow in dog 8716 in the second senes of 
roentgenograms was explained at the autopsy 
bv the discovery of an adhesion which oc 
eluded the lumen of the cy stic duct This oc 


curred subsequent to the earlier series in 
which the filling and emptying of the gall 
bladder were normal 

STUDV OF Xlir RtPUR 

Alhough choledochoduodenostomy has 
been performed successfully m man and in 
dogs little IS known about the nature of the 
repair at the site of the transplantation The 
2 dogs which were used in the preceding ex 
penment afforded the opportunitv to make a 
detailed histological study of the intramural 
portion of the transplanted duct and the proc 
ess of healing 

The segment of the duodenum which con 
tamed the Uansplanted duct was removed 
immediately after death and fixed in Zenker s 
fluid Then the specimen was embedded in 
paraffin and serial cross sections were made 
and stained with hxmatoxvlin eosin and by 
Van Gieson s method 

The character of the repair was essentiallv 
the same in both dogs Due to the fact that 
the duct penetrated the duodenal muscu 
laturc m an irregular S shaped manner two 
lumina appeared in some of the sections P 
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1 1'» 4 (left) Dog 8715 At the opening of the Iran planted duct m the duode 
num The musculan of the duodenum surround the base of the bile duct B 
nhichhas illi I protrud into the lumen of the intestine XiS 
Ii" 5 Dog ^715 Transition from bile duct epithelium P to intestinal epithelium 
char cterued b> goblet cells G Taken from the area included in the rtetan le in 
n ure3 X 0 


shadott wiih an increase in density at the i 
and 3 hour obser\ations at 6 hours the 
shado^\ was the same size as at 3 hours but 
less dense after 24 hours it could be outlined 
faintlv In the second do^, feeding caused no 
perceptible change in the size of the shadow 
but its densit\ was decreased m the i and 3 
hour films at 6 hours the choiccj stogram 
was practically the same as the original one 
at the end of 24 hours a definite shadow was 
still present These observations indicated 
the variations that occurred in the chole 
evstograms of normal do^s following an egg 
volk and cream meal Similar variations were 
observed by Graham (4) m dogs and by 
\\hitaker and Boy den (9) in man 
A comparison of the roentgen appearance 
of the gall bladder in the experimental dogs 
with that of the normal dogs showed that the 
experimental results were well within the 
limits of normal variations 

The persistent absence of a gall bladder 
shadow in dog 8716 in the second senes of 
roentgenograms was explained at the autopsy 
by the discovery of an adhesion which oc 
eluded the lumen of the cy stic duct This oc 


curred subsequent to the earlier series in 
which the filling and emptying of the gall 
bladder were normal 

STUD\ OF THE REPAIR 

Athough choledochoduodenostoray has 
been performed successfully m man and in 
dogs little IS known about the nature of the 
repair at the site of the transplantation The 
2 dogs which were used in the preceding ex 
penment afforded the opportunitv to make a 
detailed histological study of the intramural 
portion of the transplanted duct and the proc 
ess of healing 

The segment of the duodenum which con 
tamed the transplanted duct was removed 
immediately after death and fixed in Zenker s 
fluid Then the specimen was embedded in 
paraffin and scnal cross sections were made 
and stained with hxmatoxvlm eosin and by 
Van Gieson s method 

The character of the repair was essentiallv 
the same in both dogs Due to the fact that 
the duct penetrated the duodenal muscu 
lature in an irregular S shaped manner two 
lumma appeared in some of the sections P 
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representing the proximal end and D the 
distal end of the amc duct in I igure 1 he 
lumen of the intrimural part of the duct was 
smaller than that of the somewhat dilited 
extramural segment 

The tructurt of the duct remained intact 
The wall consi'^tecl of fibrous tissue inter 
sper ed with i few mooth mu cle hbers and 
was united to the adjaLtnt duodenal mus 
culature b\ i h\ er of connctti\ e tissue which 
was practicilh an integral part of the wall 
itself Iht mucosa was thrown up into folds 
and Mill which were 1 ned bj simple columnar 
epithelium (Fig ) Toward the peripherj of 
the cells the c\topla m contained fine lipoid 
droplets which are found normalI> in the 
epithelium of the biliarx tract \ few glands 
lined b> the same ts-pe of cell were present 
m the submuco a 

The tran ition from bile duct epithelium 
to inte tinal epithelium occurred at the duo 


denal orilicc of the duct fFig 4) and was 
identified bj the appearance of goblet 

cell (Fig 5) The site of union of the apposed 
surfaces of the duodenum was marked bj an 
irregulints in the arrangement of the smooth 
muscle fibcRj and a thin connective ti sue 
scar Some of the sutures were still vi situ 

\o histological change were ob ervetl in 
sections which were made of the original 
obliterated sphincter of Oddi 1 he epithelium 
stained well the mIIi which are a normal fea 
ture of the muco a of the sphincter were 
pre ent and the smooth muscle fibers of the 
wall were intact 

The fact that normal cholcc> stograms were 
obtained indicated that the flow of bile into 
the duodenum was not affected appreciabl) 
bj the distortion of the duct which was found 
at the site of the transplantation 

The regeneration of the muco a of the trans 
planted duct was characterized b> the for 
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mation of mIU Normallj the latter arc not 
found in the muco'^a of the extramural seg 
ment of the common bile duct The union 
beti\ cen the duct epithelium and the intestinal 
epithelium occurred at the orifice of the duct 
without an> interruption in the continuit> of 
the mucosa 

\fter prolonged ligation and disuse the 
structure of the original sphincter remained 
unaltered 

SUilMARX 

I After complete diMSion of the common 
duct and transplantation of the proximal 
segment relatuelj normal cholecxstograms 
were obtained in dogs 

A specialized neuromuscular relation 
ship between the gall bladder and the sphinc 
ter of Oddi was excluded 

3 A stud} of the repair at the site of the 
transplantation was made 
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:pri. (.nting the proxinnl end and D the 
i tnl end of the "tme duct in Fi„urc The 
imtn of the intrimunl part ot the duct 
mailer than that of the >omewhat dilated 
vtnmural egment 

Iht structure of the duct remained intact 
ht wall con i ted of librous tissue inter 
persed with a lew smioth muscle liber and 
as united to the adjacent duodenil mus 
ul iture b\ i \d^ er of tonntctn e tis uc which 
,as practicdlK an integral part of the wall 
(.11 The muosa was thrown up into fold 
nd Mill which were I ned b\ simple columnar 
pithchum (Fi„ 2) 1 oward the pcnpher> of 
ae ctll the c\ toplasm contained tine lipioid 
roplets which art found normalh in the 
pithelium ot the biliara tract \ few e,land 
ned ba the ame tape of cell were present 
1 the submuco a 

The tran ition Irom bile duct epithelium 
0 intc tinal epithelium occurred at the duo 


<lenal orihce of the duct (Tig 4) and was 
identilied b> the appearance of goblet 
cells (Fig 5) The site of union of the apposcd 
surface of the duodenum was marked b\ an 
irrcRularil) in the arrangement of the smooth 
mu cle libers and a thin connects e ti sue 
scar Some of the sutures were still m iibi 

iSo histological changes were observed in 
sections which were made of the on inal 
obliterated sphincter of Oddi The epithelium 
stained well thevilli which are a normal fea 
ture of the mucosa of the sphincter were 
present and the smooth mu cle fibers of the 
wall were intact 

The fact that normal cholecjstOorams were 
obtained indicated that the flow of bile into 
the duodenum was not alfected appreciablj 
b\ the distortion of the duct which was found 
at the site of the tran plantation 

The regeneration of the mucosa of the trans 
planted duct was characterized bj the for 
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mition of Mill Norm'll!) the latter arc not 
found in the mucosa of the extramural seg 
ment of the common bile duct The union 
betw een the duct epithelium and the intestinal 
epithelium occurred at the orifice of the duct 
without an} interruption in the contmuit} of 
the mucosa 

After prolonged ligation and disuse the 
structure of the original sphincter remained 
unaltered 

smiit VR\ 

1 After complete diMsion of the common 
duct and transplantation of the proximal 
segment relatuel} normal cholec} stograms 
were obtained in dogs 

2 A specialized neuromuscular relation 
ship between the gall bladder and the sphinc 
ter of Oddi was excluded 

3 A stud} of the repair at the site of the 
transplantation was made 
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CONGENITAL ARTERIOXTNOUS COMMUNICATIONS' 

By JOHN D J PCMBERTOV RID F \CS Rochester Mlnvesota 
D i s y u> C(u> Rocfa so 


JUIIb II S\1NT MD BS(D )MRCi> 
F Jl e ry • 

A bnormal communications between 
arteriCb and %eins maj be di\ided into 
^ two groups congenital and acquired 
ihe latter arc the result of trauma often in 
the form of stab and bullet wounds and 
form the majontj of such conditions The 
former are rare and therefore all the more 
mtere ting there is no historj of trauma 
but thcj manifest themselves at birth or a 
varying time afterward and run a progres 
sue course Callander m 1920 published a 
comprehensive review of the literature on 
arteriovenous hstula collecting records m all 
of 447 cases beginning with that described 
bv \\illiam Hunter m 1757 He found that 
3b? of the cases were due to trauma that in 
the etiologj was unknown and that the 
remaining 3 were of congenital origin these 
being reported b> Busho Heuett and 
Halsted One realizes of cour e that cases of 
the congenital tvpe are probabl> not so rare 
as the paucitv of the number of recorded cases 
would kad one to suspect man> no doubt 
having escaped report in the literature Cal 
landers rev lew show swell the preponderance 
of cases of the acquired tvpe usuallv found 
Bushes patient was a girl aged jears 
and 7 months presenting a purple pulsating 
tumor about 2 centimeters b) i centimeter 
m the region of the right temple The tumor 
had existed and graduallj enlarged from 
birth and for the 3 months prior to examina 
tion had been attended b> hTmorrhage 
\\ hile pre ure w as being made on the carotid 
\e sels Bushe removed the tumor with a 
few quicklv executed sweeps of a scalpel 
\\ ith pre sure on the carotid released almost 
the whole of the raw surface spurted blood 
the ha.morrhage being controlled at first b> 
the actual cauterv though eventuall} liga 
tion of the external carotid was nece sarj 
In the case reported bv Hewett the patient 
was a girl aged 17 jear whose right thigh 

S trnu (df p bl 
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from birth had been larger than the left \s 
long as the patient could remember she had 
had a peculiar beating m the affected limb 
At hrst the sw ellmg w as confined to the thigh 
spreading later to the leg and hnallj mvolv 
ing the foot The report says that hvdro 
cephalus was present m infancy (evidence of 
a concomitant congenital anomaly) Exam 
ination showed the right lower extremity 
much enlarged and 5 centimeters longer than 
the left the superficial veins were large and 
tortuous although quite soft and easily 
emptied of their contents In the enlar^^ed 
femoral vein a distinct vibratory thrill could 
be felt and traced upward to the juncture of 
the two iliac veins where it ceas d A loud 
continuous blowing sound could be traced 
up the vein to the same spot There wa a 
loud systolic murmur at the apex of the 
heart but the size of the organ was not 
mentioned Hewett s treatment consisted in 
placing harelip pms under all the veins he 
could sec and compressing the ve sel bv 
twisted sutures placed under the pins which 
were allowed to remain in place 8 day Ihe 
treatment was not succe sful and the patient 
was di missed in sfaln gno Hewett believed 
that an arteriovenous communication exi ted 
on the right side between the common iliac 
vessel at their point of crossing 

Halstcd case of much more recent date 
was a girl aged ii years with a throbbin„ 
welling in the right side of the neck V 
throbbing and buzzing were di covered 
days after birth but an actual swelUno wa 
not ob erved until the ninth year \t opera 
tion a fistula was found between the external 
carotid near jts origin and one of a ma of 
greatly dilated vein Great dilatation of 
both common and external carotid artcrie 
was noted whereas the internal carotid wa 
surpnsmgl} small The heart was normal and 
even m rhythm At the time of a second 

» A gu 3 97 



PEMBERTON AND SAINT CON GENITAL ARTERIOVEN OUS COMMUNICATIONS 471 


operation }ears later there ^\ere no signs 
or sjmptoms of cardiac m\oKejnent 
The most recent cases of congenital arterio 
aenous fistula \\ere reported b> Reid (16) a 
former pupil of Halsted There are 6 in all 
including that of Halsted Reid haaing had 
occasion to perform an operation on the 
patient (>y j ears after his former teacher 
The situations of the lesions m the ^ new 
cases were as follows the left lower ejelid 
the right subclaMan and transaersahs colli 
\esscls the left anterior tibial \essels the 
right cerebral aes^^els and between the in 
ternal carotid arterj and the ca\ernous sinus 
Thus 4 were in the head and neck and 1 m 
an extremit\ 

\\ e are reporting here 9 additional cases of 
congenital abnormal communications between 
arteries and aeins which ha\e been seen at 
the Ma\o Clinic since 1916 We were able to 
carr> out detailed clinical studies m Cases 

3 5 '^nd 8 

REPORT OF NEW C\SES 
Case I A girl aged 23 v cars had been troubled 
since birth b\ a bunch of bluish dilated \e>ns over 
the right occipital and temporal regions Trauma 
apparentl> aggravated the congenital condition for 
after the age of 10 >ears when she was struck b> a 
stone near the dilated veins these began to enlarge 
and the dilatation graduallj extended downward 
into the neck 

A large mass e\ idently of pulsating v ems w as seen 
over the right lateral aspect of the head and the 
right side of the neck (Figs i and ) There was a 
loud bruit audible throughout the mass and a marked 
thrill just m front of the ear The s>stolic blood 
pressure was 116 and the diastolic 90 the pulse rate 
wa 84 A sjstolic murmur was heard at the apex of 
the heart but there w as no enlargement of the organ 
The first operation w as performed August 3 1916 
Arteriovenous anastomosis was found on the right 
side of the neck and on the scalp extending to the 
median line m the parietal and occipital regions 
Distinct pulsation was evident throughout the entire 
mass The largest vein in the neck was apparentb 
the external jugular which extended down over the 
ternum and reached the median line This vein was 
about s centimeters m diameter Ligation of the 
external carotid stopped pulsation in the entire mass 
The veins of the neck were excised 

At a second operation August ii the incision was 
earned from the front of the ear up to the median 
line and over the occiput a flap was turned back and 
cirsoid vessels dissected out Some of the vessels 
were ruptured during the operation and a great deal 
of hxmorrhage ensued A slight amount of pulsation 



Fg I (left) Dilated veins of n ht side of head and 
neck (Case i) 

Flo i Head shaved showing mass of dilated veins m 
scalp (Case i) 

was observed in the vessels at this operation The 
patient recovered from the operations but died about 
2/ months hter from bilateral pulmonary emph> 
sema and bronchopneumonia 

Case 2 A girl aged 10 jears complained of 
prominence of the e> es Nothing abnormal bad been 
noticed until she was about 4 >ears of age when the 
right e>e appeared more prominent than the lefi 
This prominence had become more noticeable as 
time went on 

There was some degree of exophthalmos of the 
right c>e large subcutaneous dilated veins were 
visible above the inner canthus and the medial half 
of the c>ebrow The e>e could be pushed back / 
inch into the orbit and the swelling about the medial 
part of the eve could be easily reduced b> pressure 
\ t>pical arteriovenous thrill and murmur could be 
felt and heard over the veins The s>stoltc blood 
pressure was 115 and the diastolic 74 the heart was 
normal 

At operation Februar> 12 1918 the right external 
carotid arterv was ligated The exophthalmos pulse 
and thrill disappeared and the patient has not had 
further trouble 

Case 3 A man agedaojears had been born with 
the right arm larger than its fellow (Fig 3) The 
condition did not cause sjmptoms until he was 11 
vears of age when he began to have spells during 
which the arm became swollen and painful with 
accompan>ing general malaise After the second 
spell the wrist and fingers became ankylosed and 
suppuration of the middle finger ensued The patient 
first came to the Mavo Clinic in 1919 when the right 
arm was seen to be of greater girth than the left also 
exceeding it in length by i 23 centimeters A pro 
nounced arteriovenous bruit was heard in the palm 
and also in the clavicular region of the right side 
Roentgenogram of the hand showed destructive 
arthntis of the proximal ends of the metacarpal bones 
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inloftlchon ofihecarpu I he ulnar n I raJ al 
arte ic lip te 1 a d d \idc 1 \t op ratio ill 
the t. sel III (he neighbo ho I of (h r t lomt 

e c see t I e 1 rge I I oil i g the op rat n 

th re f tl ha 1 a reduc I o th d and the 

bru I an 1 pul at n ere c si abh dim n he I 

I he pal nt i again e n 9 o Six months 

p e 1 usl ho 1 ad tic [ a d rk c b o\ r the h t 

j i t f th right littl fing r O e m th pr lous 
toh lit the scab g eil et prgr v ulcera 
tion \mputtonth ughth miJdleof the fore rm 
w pc form 1 Th pathological repo t \ as gan 
g n fth fng a ihalfoftli h 1 th ulc ra 
lio of the d il u face f th little f nger 
Th pat t returned in 0 4 b au f s ell g 

n th r {. on f the r ght cla icl There s welling 

mb ihthc ui acla icularaniinf clav cular pac 

0 the ifeht ide Ihe lunp f the right fore rm 
\ 5 about three t mes rm I ize but tape d off 
t \arlthe 1 ulJc \8 t lic(ulat n svi blc 

1 botl li icul rare a la \ tolcthillw best 

bta lalle in the rgbt up a la cular par Tie 
\h k arm pul at I \ th e ch \ tol A louj con 
t u us b It ith t he ice ban s c uld I 

lea 1 th oughiut th right irn an I cla icul r re 
gon motmirktl the p ch\ ular space Tl 

up f c 1 I ns / the rght a m i re dilated to 
three f ur I me thei rm 1 s c Ihth art a 
ma k 11 eiil rg i th ipcxbeatbeig ille ntl 
th te t I ( ce I he I t lie bio 1 pre ure 
i a II an Ith li t li 56 th p I ate \a 
Th urfic temp ratur of th rght arn i 964 
deg e h an 1 f (he I ft 0 d g I The bio 1 m 
these of th rghta i ex m dacorligto 
the metho 1 applic I n tl t t is of rte i % nou 
a eu 1 m b lir n It aln t art >al har 
ct r a s n f m (he f n sat nti n ( Table J) 
\o further j iti mea ur \ re c r 1 ut at 
the M tin Ih p t th nee ha 1th arm 
ampul te I at th sh ul le S eral attempt to 
tract th ca e ha\e n t b n ucce sful 
C \sE 4 A m n gc I j x c ompia ed of a 
mall har 1 lump \ hi h had dcseloi cd of ts o \ 
accor I on t p of I heal5\ear bef re ther had 
been no orene jr break ng lo n IIi phxsaan 


TABLE I— OWCPN STUDIES OF \T:\OUS BLOOD 
IN V ICINH \ or ARTERIOA ENOUS FXSTUL E 



8 




0 

90 


30 


L I 1 5 


think ng it as due to nflammation me e 1 the 
tumo which ble 1 so fu oush that the incis on h 1 
to I) packed Since then the lump ha 1 gr 1 all\ 
cr ase I in size sprcidng lo nward and for \ar 1 
a far a th I ft lebr fhe patient c mplamei 
that the turn r w s pat ful to the tou h and not cej 

that it V i d n i e me im when he became hot 

0 cxc tc I d mm shing in cold \ c ther or htn he 

1 i qu t 

O thcl ft f the calp e tending fo ardo erthe 
c esp ding c ebro a pul ating mass as seen 
I Its uppe p rt the mass s c eumscr bed and 
there ere a f petech a: on its surface Anttriolj 
the bulging w ts n t so great but se\e al I rge 
i rtu u \ el e V blc Over the enti c ma 
an expa ile thrill could be felt and a loud murmur 
h ard Th tun or co Id be r duced con ide abl\ 1 
sicbvpr uc The svstolic blood pre ure i s 140 
a Jih Ualilic 10 the pul c as 00 The 1 ca t 
a norm I 

At opent on Ttb uarv 92 the ar a of s sell 
g a fi t cnci cle I ih catgut hxm stat c 
stitch ithehige liiatelscris cr remo ei A 
0 cul r utu e a the pi ed fr m ben ath n the 
tl ues f the alp n ircl g the enlir 1 cision 
h ce the operation the c has been ofurthe t oubl 
The CO genu 1 0 igin of ihi an ur sm 1 p n t 
con d rable 1 ubt Th ab cnee of a \ hi t ra f 
trauma i t c ntlu ive e\i lence The on et Jtle 
t mor at the age of 6 ar ugge ts that th I 0 
wa qui 1 

Cs !• s A ma ged^o cars came to the Afa\o 
Cl ic m 0 5 n ac ou t 1 the p ogre s on fa 
abn rm liti f the right pp r c I cm t Th he 
t t f h d al \ bi n 1 rg r thai the 1 ft At 
ab ut th ge f 3 \ a s I ju i th r ght 1 ttic 

fing r s hil plai ing I a eball n \ U gra lu \1\ b c n 

a kslocl H the fuu Ithate a light lain 
ftf fn^ took r m nths t h al In 0 She 
began ton ti that the ems n the back fh h nl 
cr bee mngm e p omm nl and bee m a at f 
3 tendenc to ard numb c 1 the affected a mand 
ha 1 Th lad terfe c I greatl> ihhs ok ife 
(rtx ited the 3 Iavo Ch c n 9 benatipcaJ 
arte 10 en us tht II a felt at the ba e f the th ar 

and hspothen r m ccs A bruit th ) Ic 

e cerb tions could be heard o\cr the a ea of th ui 
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TABLE II — SURF\CE TEMPER \TURES OF tPPER 
EXTREMITIES IN C\SE $ MW 17 1925 

ROOM TEMPFP \TURE ? 8 DEGPrFb C 


A 

’iTG ' 

es C 
Left 

Ttp of third fm r 

30 0 

30 8 

Tip of thumb 

3 

3 0 

Knuckles 

31 3 

30 * 

Dorsum of wri t 

31 

9 8 

S cm abov e ri t 

31 7 

30 S 

I3 cm above n t 

33 3 

30 S 

10 cm belo \ clbo \ 

33 

3 0 

S cm abov c clbo 

32 7 

3 * 8 

ij cm abo e elbo 

33 3 

31 5 

10 cm below shoulder 

33 3 

3 3 


There was atroph\ and gangrene of the distil phalanx 
of the little finger \n irtcno\enous aneunsm of the 
right ulnar irter\ and \cm just distal to the annular 
ligament was excisc<l an<l the arter\ proximal to 
the aneurism was seen to be enormousU dilated its 
diameter being about 2 5 centimeters I he radial 
artera was exposed and found to communicate with 
a large vein in the anatomic snuffbox both arterj 
and \em were ligated The ank\losed little finger 
was also amputated at this time In 1023 ulceration 
of the index finger took place although there was no 
hibtorv of trauma and gangrene ensued The patient 
returned and the finger was amputated He became 
gradually worse and the right hand became a <lircct 
hindrance to him In 19 5 drv trophic ulceration 
appeared at the site of amputation of the index finger 
and on the middle finger 

Numerous large dilated tortuous and pulsating 
veins were seen on the forearm and dorsum of the 
right hand being more marked on the medial side 
(Fig 4) \ thrill was felt and bruit heard as far 

proximallj as the middle of the arm I he right arm 
was I 25 centimeters longer than the left and aver 
aged between 4 and s centimeters more in circum 
fetence than the kft The svstohe blood pressure was 
120 and the diastolic 80 The pulse rate was 85 
The heart was markedlv enlarged the apex down 
ward and to the left and a marked sjstolic thrust 
was seen over the lower part of the prxcordium 
There was a s>stolic murmur over the base No 
signs or s>mptoms of cardiac decompensation were 
present 

There was marked dilTcrence m the surface tem 
perature of the two upper extremities (Table II) the 
right arm being the hotter 

Table I shows as in the previous case that the 
venous blood m the neighborhood of the artenove 
nous communication contained so much oxjgcn as 
to be almost arterial 

Amputation was performed through the forearm 
During the operation the bleeding from the numerous 
dilated veins was like that from arteries 

Dissection of the amputated part disclosed dilata 
tion of both arteries and veins and multiple fistulie 
between them (Figs 6 and 7) The condition is al o 
well shown bj roentgenographic examination after 
the injection of a solution opaque to roentgen ra>s 



Fi 4 (above) Dilated and tortuous vessels on dorsum 
of hand and forca m (Case 5) 

Ii 5 \mputated arm after injection of barium solu 
tion (Case 5J 

(Pig 5) The solution returned almost immediatelj 
through the cut ends of the vessels and after it had 
congealed a roentgenogram was made It is of 
interest to note that while the solution fills the 
dilated proximal arteries and veins the more distal 
vessels are onlv parliallj filled because of the short 
circuiting due to the fistulous communications 

Since the operation the local phjsician reports 
that the patient s condition is excellent 

Case 6 A man aged 4 > ears came to the Majo 
Clinic in 19 2 Ever since he could remember his 
right foot bad been larger than the left In 1909 an 
ingrowing great toe nail of the right foot was operated 
on It became infected and for 4 vears constantly 
drained pus the toe eventually turning black In 
1913 there was a sudden hemorrhage Irom the 
dorsum of the tight foot neat the metacarpophalan 
geal joints the bleeding was stopped b} binding the 
foot The great toe was amputated in 1914 and 
since that time there had been several hemorrhages 
The patient had noticed that the right foot was much 
swollen and he felt pulsations in the foot leg and 
thigh \n ulceration on the dorsum of the right foot 
still persisted A >ear before the patient s admission 
to the Clinic the foot was operated on and the 
anterior and jiostenor tibial vessels were probabl> 
ligated 

All the superficial veins of the right leg were great 
Ij dilated (Figs 8 and 9) The great toe was absent 
and there were chronic ulcerations on the dorsum of 
the remaining toes Thrills and bruits were present 
from Poupart s ligament distallj as far as the toes 
The right foot felt like a mass of spong> tissue 
Pressure over the internal saphenous vein immediate 
1 > caused the foot to swell Therewasaloud blowing 
systolic apical murmur and the lesion of the heart 
was diagnosed as chronic mitral endocarditis with 
regurgitation (as the patient gave a history of pre 
vious rheumatic fever the condition of the heart 
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ri 6 D t d p m 1 p t t rt ty I d ! tat f 1>1 od 1 
th t n i mos (C s s) 


coul J not be attributed to the ad e se effects of the 
state of his leg) Roe tgenogramsof thehea t didnot 
how enla gement The tone of the fool \ ere 
no mal b\ oentgenogram The s\ tolic blood 
p essure wa 30 a d the du t lie 70 the pul e ate 
na 80 

^t th fi st operation Ma 4 10 iht a tenor 
t b al artcrv a d the \eins on the d r um of the foot 
\se c 1 gated The ter\ just proximal to the tr s 
verse c ur I ligament as lilat J to a diam ter of 
about3 7C nt meter a d t \ all markedlv thi <1 
The arterio cnou commu cations could not be 
locate 1 detiniteh 

the t of the sec d operat on Julv o the 
b u t and thrill st 11 extend d above the p pliteal 
space the leg iva amputated in an act mpc to p c 
serve a useful stump All cins e e markediv cn 
la ged some to a d ameter of 3 5 centimete s 
1 he pat ent was e am ned August 16 and the con 
dition of the leg found to be ati factory the veins 
\ ere not enlarge I a before the operat n an I no 
thrill CO Id be felt or b u t heard 
Casf 7 A Oman aged 4 years c me to the 
Ma otlnc Januar 6 19 3 T entv fi e months 
before she had noticed a s elling on the thin the 
s ell g had graduallv enlarge 1 and for a h le had 
had a blui h t ge which ii appeared later There 
ha 1 been o as cc at d pain 
There a apulatingi eguiar tumor n the chi 
to the left of the med an line a d extend g do n 
ardsoast e croachonthe ubmcntal eg on The 
turn measu ed app oximatelv 7 5 bv sbv sec t 
meters It as oft and a dehn te thrill as palpable 
Thesv tolc blood pr u e as iSand (hcdiast Ic 
8 the pul er te 3 88 The heart as 0 mal 
Operat on a perfo med Januarv 30 The left 
e te nal carotid a terv i asligat d and the sue of the 
tumor and the f rceofit pul tions er imn diate 
h reduced The right external c ot d as ligated 
I eb ua \ 6 The neun m s d ssected and se e al 
dilated veins 1 gate i F b u n 13 

hiovembe 4 10 5 the patie t retu ncJ v ith a 
recu rence of the g nal lesion She said the t mor 
had continued to cnla g during the la t 4 s 
months At operat n Novembe a pul at ng 
indefin te mass about 4 b> 3 bj 2 centimeters in sue 


which lav superficial to the anterior bellv of the 
dgastrcu mu cle was emovecl Thee was a 
m derate amount of bleed n The p tholog cal 
repo t was hxma gioma 
The patie t ret rned in Mav 926 \ ith sight 
fulJne s on the ;gbt side of the chin a light thrill 
wa percept ble Radium treatment was 1 1 ise 1 
Cases \g 1 agelifivears came to the Ma\o 
Cl me to have the condition of her left foot est 
gated lie mothe state 1 that f om the time the 
patient asabbv the left foot had not seemed quite 
no mal and vhen the ch Id reached the age of 8 vea 
this foot had seemed to be hotter than the other 
Three vears late small scabs bega to app 0 the 
dorsum of the toe gradu Ilj increasing m sue and 
accomp nied bv a 1 scharge of g ec sh p s Be 
causeof the spread of the ulce ou area the ulerfo r 
toes were amputated in March 0 4 Th girl was 
told at that time that she was suffering fr m t ber 
culosis of the foot On account of a simil r condit on 
of the g eat to th remaining d git wa amputate 1 
the folloi ing November 
All the toe f the left foot had be n mputated 
the tump s wolle n 1 evanose i and e r the 
mehalsil of the cl taleni s s ab c er Isi us 
hihhalpcs ted since thefi toperal (fig 0) 
The fo t \ as un iuh hot 1 0 tenor to the lernal 
malleolus was n area about 3 ce t meter diam 
eter over hchadisti ct th II svnch u ith 
the pul e was palpable On the d rsum f the f ot 
a iti lar thr 11 c uid be felt e a la gcr ca On 
ausc Itati n of these areas a 1 ud co ti uou bru t 
V Ith exacerbations c rr ponding to th s t !e of 
the heart s he 1 This br it alth ugh of maxi 
mal inten Uv over these areas could b hea d s 
fa J o mallv as the middle of the calf Ih legs 
e equal i length Th h art a n t e la g 1 
and the first m t 1 ound ' as acce t atel Ih® 
s Stoll bl dpresur \asi2oandth last lie 8 
The pul e ate \ as 80 R entgcnograpl c exam na 
t n of the foot sho e 1 that all the t e ha 1 b e 
amputated thr gh the m ddle of the metat r I 
but lesion of the b es as n t d scernible 

C lo metr c tud s e m de ith the ‘'te art 
Xege s foot cal r meter t determine the neat 
emis on of both feet (Table HI) 
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It w ill be seen thnt the left foot \\ as emitting ne'»rl> 
12 times as much heat as the right 
Table I\ shows that from the knees downward the 
temperature of the left leg became progressively 
higher than that of the right the mavimal difference 
was attained at the heel 5 2 degrees C (8 6 
degrees F ) 

In this condition one would expect to find the 
otNgen content of the venous blood in the vicinity 
of the arteriovenous communication varying greatly 
from normal (Table I) Thus the venous blood from 
the affected (left) foot contained more than four 
times as much oxygen as that from the right and 
consisted of nearly pure arterial blood The total 
volume of whole blood was found to be 106 cubic 
centimeters for each kilogram of body weight 
June 26 the dorsalis pedis and posterior tibial 
arteries in the left foot were ligated In consequence 
of this procedure the foot appeared to improve for 
ashorttime July 7 itvyasseen that the totaUoIumc 
of whole blood was 88 cubic centimeters for each 
kilogram of body weight this was a marked decrease 
After a few yveeks the foot began to cause pam again 
and the scab covered sinus at the distal end of the 
foot did not shoyy any signs of healing The patient 
returned and the foot was amputated 
Pathologically this seems to be a case of multiple 
aneurismal yaricose or cirsoid aneurism 


TABLE III — CALORIMETRIC STUDIES OF BOTH 
FEET SIIO\MNG THEIR MARKED DISSIMILAR 
IT\ or HEAT EMISSION C\SE 8 


Date 

Blood Pressure 
Systolic 
Diastol c 
Pulse 

Temperature ( C ) 

Outdoor 
Room 
R gilt foot 

Total calories for o minutes 
Surface area (square inches) 

Calories for each m nute for each square 
inch 
Left foot 

Total calories for lo minutes 
Surface area (square inche ) 

Calorics for each minute for each square 
inch 


6-iS- 5 

120 

8 o 

So 


68 o 

9 


o 73 

7100 

82 

8 65 


C\sc 9 \ boy aged 6 year was first seen in 

June 1921 He was quite well until the previous 
November when the parents noted slight puffiness 
of the left upper eyelid Shortly afterward they 
noted pulsation m the region of the inner canthus 
and then a distinct bruit over different parts of the 
head 

The patient was well nourished There was slight 
exophthalmos of the left ey e w ith some congestion of 
the conjunctival blood vessels Pulsation was visible 
and a bruit of maximal intensity over the left 
temporal area could be heard over the whole skull 
Pressure on the left common carotid artery reduced 
both thrill and bruit considerably The heart was 
normal The systolic blood pressure was 108 and 
the diastolic 5 the pulse rate was 98 Examination 
of the fundus disclosed bilateral choked disc At 
operation July i the left common carotid artery 
was ligated just below its bifurcation In May 19 3 
there was no marked change m the patients con 
dition the exophthalmos pulsation and bruit still 
persisting 

The mam points of interest m the nine cases are 
summarized in Table V 

ETIOLOGY 

The studies of Sibin and Woollard appear 
to explain the occurrence of these arterio 
venous communications on an embryological 
basis since both arteries and veins arise 
through differentiation from a common capil 
Jary plexus Sabin finds that m certain embrj 
ological vessels the direction of the flow of 

TABLE IV — SURFACE TEMPERATURE OF FEET 
VND LEGS MEASURED \S FAR AS POSSIBLE 
OVER CORRESPONDING VRE VS JUNE 1 7 
1925 ROOM TEMPERATURE 23 8 DEGREES C 

A 

Heel 

Dorsum of foot 
10 cm mtervaU proximally 


3 


29 3 

30 

30 S 
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rgii{bo)Ultt f ph 1 dbiu 
Ic t f t (C 6) 

IljO Ic ptflgh ngJItd 
rCa 6J 

blood maj be rever ed so that ihe^e acsseli 
which function as arteries durinfe one stage of 
de\ elopment function as a eins during another 
she mentions the submtestinal artcra and the 
a cna capitis medialis as examples \\ oolbrd s 
diagrams shoaa clearK the capillara network 
through which the forelimb bud of the pi" 
embryo iirst gets its blood suppiv and how 
at a later period aahen the subclavian artcra 
and aein are beginning to be dilTercntiated 
there are multitudinous communications be 
tween the two vessels Because of thi ^tate 
ol affairs exi ting in the embryo Rcid (17) 
aptly expresses wonder that congenital com 
munications between arteries and aeins do 
not occur more frequentla 

This erabryolo},ical explanation af o sati 
factonla account for the multiple commu 
iiications u ualla found in congenital cases in 
contrast to the single communications usualla 
present when the etiological factor is trauma 
It 1 interesting that Reid in his congenital 
case of arteriovenous hstula between the ub 
clavian vessel found that the artcrv and 
vein were each connected with the interme 
diate mass of dilated veins by a single vc sel 

SITE OF OCCLRRENCfc 

Whereas an acquired arteriovenou listula 
mav be situated anv where in the bodv de 
pending on the part traumatized congenital 
cases are omewhat more limited m their di 
tnbution theve els of the trunk apparentlv 
being only rarely if ev cr alTected although 


Hewett diagnosed the lesion in his case as 
intra abdominal This is the only example of 
the congenital type affecting the ves el of 
the trunk which has come (o our notice \n 
analysis of our cases shows the site of occur 
rence to be head ^ (scalp 2 intracranial 
i) neck and extremities 4 Of I eids 5 
case 4 were in the head and neck ( intra 
cranial) and onls i was m the extremities It 
would seem therefore (hit the tommonc t 
Sites of occurrence of con^^enital arteriovenous 
fistulx arc the held both extricranial and 
intracranui and neck while the extremities 
come next in order of frequenev 

THE EFFECTS OF AHNORVUL VRTERIOVXXOUS 
COMWLMCVTIONS 

The usual effects of arteriovenous li tula m 
general mav be considered from three aspects 
(i) local ( ) regional and (3) general or 
svstcmic 

The loiaJ effects arc those mwile ted bv 
the affected blood ves el The blood from 
the artcrv llows into the distal part of the 
vein greativ increasing the volume of bbod 
in it and protlucmp a pre sure greater than 
the vein 1 normallv capable of with tandin^ 
\s a re ult the vein bcome dilated and 
torluou Smilar change take place thou h 
probablv n>t to such a great extent m the 
proximal part of the vein The larger the lis 
tula and the lonj,er its duntion the more 
wide pread will be the venous involvement 
in manv cases almost all the veins of a limb 
which IS the site of a hstula being iffectcd 
Reid (15) lound m experiments on dogs that 
there was an increase m the tla tie ti sue in 
the wall of an involved vein (the so called 
artenalization) We were ible to examine 
microscopieallv the vein m the vieinitv of 
the anistomv is in one else onh We found 
no evidence of arteri ilizati m but ralcareou 
degeneration wa well marked in the internal 
part of the middle coat in one section (Ii 
11) 

The effect of an arteriov en jus li tula on the 
involved irterv con t ts of dilatation thin 
mngofit wall and degenerativ e ch ingc in 
its coat all the e changes takin^, place in 
greater or le s decree onh proximal to the 
fi tula Holman (.^) ha drawn attention to 
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the fact that ■when the cross section of the 
fistula IS small these changes ma\ be hirdl> 
noticeable or e\ en entirel} absent although 
the fistula maj ha^e existed for mam \tars 
whereas when tlic fistula is large tht\ art 
m\ariabl> present particularh the dihta 
tion and thinning in marked degree \s to 
the cause of these changes in the proximal 
arter} opinions are somewhat dnidcd Some 
authors behexe that the dimmislitd blood 
pressure causes loss of tone and tuntlioml 
inertia which results m the changes just dc 
scribed The objection to this theorN is that 
the diminished blood pressure is gtntril and 
since other arteries are not alTected it would 
seem that the cause is local rather than gen 
eral Others tal c the view that the increised 
amount of blood flowing through the artcr> 
IS sufficient to account for them Reid (18) 
thinks that it would be unusual if a simple 
handling of an increased xolume of blood b> 
the proximal vessels did not lead to an h>pcr 
trophj and strengthening of their w ills 
While it 15 true that dilatation thinning and 
degeneration of the walls of the hollow \istcra 
arc often the sequclx of prc\ lous h> pertrophy 
> et this IS not alw a> s so and w e olfer another 
explanation of these changes In the first 
place the dilatation IS acute in support of this 
are the observations that it is present only 
when the fistula is large and that it occurs 
almost at once after the production of the 
lesion Second the dilatation causes constric 
tion of the \asa xasorum and this results in 
diminished nutrition of the \ cssel w all leading 
finallv to thinning and degeneration 
The regional effects are those evident in 
the particular limb affected 1 he first is 
hypertrophy as seen in the increased girth 
and length of the limb Ihe latter indicates 
an overgrowth of the bones and is found only 
when the lesion has been established for some 
time before the ossification of the epiphyseal 
cartilages so that congenital cases are par 
ticularly liable to show it The second effect 
is increase in superficial temperature and the 
third trophic changes The first two can be 
explained by the increased volume of blood 
flowing through the limb consequent upon 
the production of the fistula The trophic 
changes are produced by two factors first 



r 10 I ft foot ho s cll n imputition of toes 
and cab CO e n th di char^m sinus (Case 8) 


the diminution of the flow of blood through 
the capillaries on account of its easier path of 
escape into the veins through the fistula and 
second the increased pressure on the veins 
impeding the return of deoxygenated blood 
from the capillaries 1 hese two factors work 
mg together tend to bring about a state of 
anoxxmia of the tissues affecting more par 
ticularly those most distally situated On 
this account if these tissues become even 
slightly injured the normal inflammatorv re 
action ncccssarv for their repair is either 
feeble or absent and hence chronic progres 
sive ulceration (partial destruction) and later 
gangrene (total destruction) supervene In 
Cases 3 5 6 and 8 that is all those in which 
an extremity was affectetl chronic ulceration 
and gangrene were quite prominent features 
The general or systemic effects depend on 
the upset in the function of the circulatory 
system produced by the development of the 
fistula and also on nature s efforts at compen 
sation Normally the circulatory system con 
sists of heart arteries capillary bed and 
veins The formation of an arteriovenous 
fistula creates a new path through which the 
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F g \ n sh n calc rco s d e t on e 
p tofimdd! c t (C s) 


blood can flo\\ a second sjstem consisting of 
heart artery fistula and \ein being thus 
formed The essential point of difference 
between the two s> stems is that the second 
(fistulous) s>stem is practicall> devoid of 
peripheral resistance Since a fluid will always 
flow along the path of least resistance the 
less the peripheral resistance of the fistulous 
sjstem the greater will be the tendenev for 
blood to pass through it In order that blood 
may still continue to flow through the capil 
larj sjstem with its high peripheral resistance 
It IS essential that an adequate general blood 
pressure should be maintained (Holman 7) 
The s>stemic effects maj be considered 
from three aspects (i) peripheral resistance 
and blood pressure (2) total volume of cir 
culatmg blood and (3) the reaction of the 


heart , . 

While systolic pressure is chiefly mam 
tamed by cardiac output diastolic pressure on 
the other hand is largely maintained by the 
elastic recoil of the arteries against the penph 
eral resistance Followang the production 
of a fistula the peripheral resistance is much 
diminished Thus in artenov enous fistula one 
would expect a normal or nearly nonnal 
s\ stolic pre sure and a low diastolic pressure 
with consequent increase in pul e pressure 
These are usually found particularly m cases 
of the traumatic type In our 9 congenit^ 
cases a low diastohc pressure was noted onl\ 


m 3 (Cases 3 5 and 9) On closure of the fis 
tula (and therefore re e taoli hment of the 
normal peripheral resistance) the diastolic 
pressure rises to normal while the systolic 
pressure usually remains about the same al 
though there may be a transient rise Hoov ei 
and Beams reported that on closure of the 
fistula the sj stolic pre sure rose b\ the same 
amount as the diastolic but in most of the 
reported traumatic case the sy tolic as 
already mentioned remains the same or rises 
only a few points -Vs multiple anastomoses 
arc present in congenital case these changes 
in blood pressure are difficult or impossible to 
elicit because of the difficulty of closing all the 
hstulx simultaneously 

Holman has pointed out that because of 
the easier path of escape offered to the blood 
from the arterial system by an arteriovenous 
fistula the amount of blood passing through 
the system heart arteries capillaries and 
veins IS reduced according to the size of the 
fistula that in order that the supply of blood 
through this system will be sufficient for the 
need of the body an adequate general blood 
pre sure must be maintained and that one 
of the compensator) mechanisms to insure 
this is an increase m the total volume of the 
arculating blood He proved his theory to 
his complete satisfaction by experiments on 
dogs in which he had produced arteriovenous 
fistula* showing that when the lesion was 
small (and therefore the amount of blood 
short arcuited back to the heart was cor 
responding!) smallj the blood volume re 
mimed constant or nearly so while with 
larger fistuloi he found a definitely increased 
blood volume together with changes m the 
heart and proximal v essels (9) Ev cn admit 
ting that the present method for the deter 
mination of blood volume leave much to be 
desired his re ults seem definite enough to 
be out ide the limits of experimental error 
From a comprehensive studv of blood vol 
ume (by the dye method of Rcith I owntree 
and Geraghty) in health and disease Brown 
and Rowntree do not regard the results ob 
tamed by present method of estimation as 
ab olute but believ e that for comparativ e 
work the\ are reliable They have found 
that blood vo mes between 70 and too cubic 
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centimeters for each kilogram of body weight 
ma> be regarded as normal for different 
health> induiduals On the other hand the 
blood \olume m the same healthy individual 
estimated at different times under comparable 
resting conditions maj \ar> as much as 5 
cubic centimeters for each kilogram The 
single case m our series (Case 8) in which the 
blood volume was determined before and 
after operation showed a fall from 106 to 
88 cubic centimeters for each kilogram of 
body weight after ligation of the mam 
arteries involved a decrease greater than the 
normal variation This single piece of clinical 
evidence though supporting Holman s exper 
imental results doe^ not justifj anj definite 
conclusions being drawn However we hope 
in due course to have the opportunity of 
studying blood volume in a sufficient number 
of cases to be able to satisfy ourselves as to 
whether the data in this single case can be 
satisfactorily corroborated or not 
In many of the cases reported in the recent 
literature on the subject enlargement of the 
heart has been noted sometimes accompanied 
by sy mptoms or signs of my ocardial degenera 
tion Until comparatively recently it was 
thought that the heart condition was co 
incidental and that if the state of the heart 
was poor the surgical risk was corresponding 
ly great and operation contra indicated Dur 
mg the war however observers had the 
opportunity of studying a large number of 
cases and they began to recognize that the 
condition of the heart was not coincident with 
but consequent on the production of the 
fistula One of the most striking cases is rc 
ported by Leriche This surgeon extirpated an 
arteriovenous aneunsm in a patient in whom 
considerable cardiac enlargement and general 
signs of cardiac decompensation were present 
the heart returned to its normal size and the 
signs of decompensation disappeared This 
case together with later abundant expen 
mental work and climcal investigation by the 
Americans Holman (7 8 9) Matas Reid 
(15 16 17 18 19) Hoover and Beams and 
the Englishmen Lewis and Drury has com 
pletely proved the detrimental effect of ab 
normal arteriovenous communications on the 
heart Opinions differ as to the cause of the 


cardiac enlargement Lewis and Drury mam 
tain that it is largely due to dilatation conse 
quent upon faulty nutrition of the myocardi 
um the low diastolic pressure being insufficient 
to permit of adequate filling of the coronary 
vessels On the other hand Holman (8) in 
experiments on dogs found that in addition to 
dilatation there was an increase m the weight 
of the heart which he concluded must be due 
to hypertrophy In our series cardiac enlarge 
ment was only demonstrable m 2 cases 
(Cases 3 and 5) It did not occur in any of 
Reid s cases 

An arteriovenous fistula has been described 
as analogous to an aortic leak but whereas in 
aortic regurgitation the left side of the heart 
alone undergoes dilatation and hypertrophy as 
a compensatory measure in arteriovenous 
fistula both sides of the heart undergo these 
changes the right side on account of having to 
cope with the increased intake consequent on 
the abnormal escape of blood into the veins 
through the fistula the left in order to increase 
output to maintain adequate general blood 
pressure If Holman s contention be correct 
in addition to these factors the heart has to 
deal also with increased total volume of blood 

Branham in 1890 noted that m these cases 
closure of the fistula produced slowing of the 
pulse rate this observation has since been 
spoken of as Branham s brady cardiac phenom 
cnon It could not be elicited in any of the 
congenital cases in this series because of the 
difficulty in closing the multiple communica 
tions hen an arteriov enous fistula is closed 
the blood has to flow through the circulation 
heart arteries capillary bed and veins so 
that the peripheral resistance of the arterioles 
is again brought into play with resulting in 
creased peripheral resistance and consequent 
raising of the blood pressure The slowing of 
the rate of the heart is therefore in accordance 
with Marey s law that the pulse rate varies 
inversely with the blood pressure The mech 
anism by which the pulse rate is adjusted in 
this manner has long been regarded as reflex 
it being thought that a rise in blood pressure 
by stretching the wall of the aorta stimulates 
the endings of the depressor nerve as a re 
suit of this the cardio inhibitory center was 
thought to be evcited and that the impulse^ 
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from this center b> ay of the \ agi brought 
about a reduction of the pulse rate In this 
connection ue ^\ould like to drau attention to 
the recent i^ork of Anrep and Starling which 
seems to necessitate some modification of this 
view of the reflex causation of the phenomena 
on which Marej s law is based In the ex 
periments the> used a method m which b> 
means of a heart lung preparation the circula 
tion through the brain of an animal is entirely 
under the control of the experimenter while 
the ammal s own heart supplies onh the trunk 
and limbs B} such an arrangement the ar 
culation through the \asomotor and cardio 
inhibitor} ccnteru is entirelj unaffected b} 
changes in the action of the heart or in the 
circulation through the trunk and limbs The 
nervous connections between the brain and 
the heart of the same ammal w ere undisturbed 
It was found that when the pressure in the 
brain was raised the heart was slowed if both 
vagi were intact butnotifthe> weredividcd 
but rise of blood pressure in the animal s own 
aorta caused no such reflex alteration in the 
rate of the heart beat whether the vagi were 
mtactornot TheslowingexpresscdasMare} s 
law therefore would seem to be explicable not 
b> reflex through the fibers of the depressor as 
has been commonl} supposed but b> the 
direct effect of the raised arterial pressure on 
the cardio inhibitor} center 

In cases of arteriovenous fistula thediastolic 
pressure is low ered while the S} stolic is practi 
cally unchanged thus the mean artenal 
pressure is lowered This no doubt accounts 
for the increased pul&e rate observed both 
dmicall} and experimental!} in these cases in 
accordance with ilarey s law A pulse rate 
abov e 80 w as noted in 5 of our cases (Cases i 
3 5 6 and 9) 

TREATMENT 

Surger) provades the onl} effective treat 
ment of congemtal arteriovenous ancunsm 
In order to treat successfullv anv artenov enous 
aneurism the abnormal communication or 
communications between the arterial and ve 
nous circulation must be permanent!} broken 
To accomplish this the fistulous tract must be 
destrovedb} excision or division or its lumen 
obliterated as b} hgation or clotting or the 


fistula or fistula; including segments of the 
adjacent arteries and veins must be isolated 
from the circulation as b} multiple ligation of 
the arter} and vein 

There are reports of numerous cases of 
traumatic arteriovenous aneurism both ex 
perimenta! and clinical in which spontaneous 
clotting and subsequent healing ha\ e occurred 
under non operative management Nearh all 
of th^e aneurisms hav e a small fistulous tract 
and are of recent development usuall} within 

or 3 months but there is no justification for 
non surgical measures in any case of arterio 
venous aneurism which has lasted 6 months or 
longer in the reasonable expectation of causing 
the fistula to heal In the congenital arterio 
venous communications success from non sur 
gical measures such as injections of antico 
aguhnts cauter} puncture and irradiation is 
limited to the occasional small nevus or pul 
sating hTmangioma In all others, cure is 
effected onl} b} radical surgical measures. 

In the main the symptoms of congenital 
arteriovenous aneurism are similar to those of 
the traumatic t}pe }et the treatment of the 
former presents inherent problems that arc 
not often encountered m the acquired aneurism 
The additional difficulties m treatment arise 
from the differences m the pathological 
anatom} In the traumatic t}'pe the com 
munication established in most cases b} a 
penetrating wound is usual!} single and often 
involves thelarger v es.sels accessible to surgical 
approach Here the problem is restricted to 
checking the arterial leak without interfering 
with the blood suppi} of the tissue be\ond 
W ith the div ersion of part of the arterial blood 
through the leak the blood suppi} of the 
tissues distal to the fistula becomes impaired 
Collateral circulation is thereby stimulated 
and invariabl} becomes well established so 
that the choice of any of the several accepted 
operative procedures ma} be selected usuall} 
without fear of gangrene of the extremit} 

The operative procedures which are of ap 
prov cd worth in the treatment of artenov enous 
aneurisms include (i) evasion of a segment 
of the affected arter} and vein including the 
fistulous tract (2) isolation and ligation of the 
fistulous tract w ith silk (3) restorativ e angior 
rhaph} which ma} be accomplished b} one of 
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three methods diMsion of the fistula and 
lateral suture of the opening m the arter> and 
\ein theJIatas Bickham trans\ enous method 
of closure of the fistula and endo aneunsmor 
rhaph> (Matas) in certain cases of \ancose 
aneurism and (4) quadruple ligation of the 
arter> and \em proximal and distal to the 
aneurism 

The operation 0/ ligation 0/ the proximal 
artery alone is mentioned only to condemn it 
as an obviously unsound procedure suitable 
for only one type of arteriovenous aneurism 
the intracranial le ion of carotid cavernous 
sinus fistula or pulsating exophthalmos When 
the proximal artery alone is ligated in the case 
of an arteriovenous aneurism involving im 
portant vessels of an extremity the blood 
supplied to the parts distal to the anastomosis 
by way of the arterial collaterals will flow m 
the direction of least resistance that t in a 


retrograde manner through the distal artery by 
way of the fistulous opening back to the heart 
The greater part of the collateral circulation 
will then be shunted back to the heart without 
furnishing adequate nutrition to the extremity 
thus trophic sores or gangrene become m 
evitable 

In cases of intracranial arteriov enous fistula 
direct attack on the listula is impossible 
Experience has proved that a great many of 
these involving the internal carotid and the 
cavernous sinus particularly those of trau 
matic origin are ameliorated and frequently 
cured by proximal ligation of the internal 
carotid In such instances the communicating 


tract must be smaJJ to favor closure b> clottit:^ 
But even so it 1 difficult to understand how 
cute IS elTected unless it is that the slowing of 
the blood stream through the fistula incident 
to the ligation of the carotid is more marked 
than usual This might be explained by the 
additional obstruction to the flow offered by 
the trabeculations in the cavernous sinus 
permitting dotting m the fistulou tract to 
occur before the secondary n e m blood 
t ute in the distal carotid after the re 
fe abli hroent of the collateral circulation 
The one recorded caseof a congemtal arteno 
vt 01 aneurism with a single communicatton 
vial of Rad alread} referred to Jn Uu 
te difficultiej/^^'wtered made it 


nece sarv to perform the operation m two 
stages and to apply 10 ligatures to important 
artenes and veins to bring about cure How 
ever inmost cases of congemtal arteriovenous 
aneurism there are multiple communicalions 
between the arteries and veins often between 
the small branches This fact materially com 
plicates the treatment for to effect a cure not 
one but ah of the communications must be 
destroyed The treatment therefore must be 
directed at the extirpation of the mass of 
dilated vt sels and their communications as in 
superficial cirsoid aneurisms or the affected 
limb must be amputated In 3 cases m this 
sene in which a limb was involved amaximal 
IbriJ] could be felt over one of the larger 
arteries which suggested that the communica 
tion was single and an operation was advised 
with the view of extirpating the fistula \fter 
expo ure of (he ves el a definite anastomosis 
between the artery and its two vemi comitcs 
was foundand extirpUed liter both artery and 
veins had been satnficed Following thi 
procedure however in each case the circula 
tion in the distal part vas definitely dimin 
ished gangrene resulted and amputation of 
the hmb became nece sarv Subsequent radi 
ological examination and dissection of two of 
the e amputated limbs showed scattered 
diffusely through the limb numerous commu 
nications between the arterie and veins many 
of only minute dimen ion the pre ence of 
which precluded the pos ibilitv of any effectual 
surgical treatment of the anomalv other than 
bv amputation 

The time to institute radical operation 
should of nece sitv vary with each patient 
the site and the rapidity of the f,ro»th of the 
le ion the decree of local disability and the 
presenceorab ence of systemic change should 
be taken into consideration in makin^, the 
decision It is conservative surgery to extir 
pite the^uperlicial artenov enous aneurism in 
carly'"^ ore exten ive grow*'^ es place 
otW re radical meay 1 ^ fifing in 

mof \ disfigurement j \ e sar> 

In 1 of cardiac / mputa 

tioi! b for congen i nous 

anel »'mg the de| of an 

extn be afely del < incon 

veniL htv derrj . 
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CONCLUSIONS 

1 A consideration of the congenital cases 
reported establishes the following points of 
difference between them and those of the 
acquired t>pe fa) there were multiple com 
mumcations between arteries and \ems as 
opposed to the single communication usuallj 
obtaining m traumatic cases (b) while the 
local and regional effects were similar to those 
found in the acquired t>pe the general effects 
were not nearlj so well marked and (c) the 
effects of the congenital form were produced 
much more sIowl> It would seem that these 
last two observations ma> be attributed to 
better adaptation of the cardioaascular mech 
anism when the abnormal condition exists 
from birth 

2 The head and neck arc the most common 
sites of occurrence the extremities coming 
next m order of frequenev The \ essels of the 
trunk are rarely if e\ er affected 

3 On account of the frequent presence of 
multiple communications and the progressive 
nature of cases of the congenital t>pe the> 
are more liable to necessitate radical ampu 
tation than are the acquired cases 
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SURGERY GYNECOLOG\ AND OBSTETRICS 


THE DISTAL ANTERIOR CLOSED SPACE INFECTION 


B LOUIS C \RP M 
FmhDptmlfSgyThP byt Uptal 

F or nian> jears K.ana\el (3) and 
Auchmcloss (1) ha\e stimulated as 
sistants and students to a better under 
standing of hand infections There are manj 
fundamental surgical principles which can be 
brought out while teaching the distal anterior 
closed space infection Although designated 
as a minor surgical condition it frequentlj 
terminates as a major problem Ixith for sur 
geon and patient The discomfort loss of 
time and occasional deformit\ which result 
make it eaident that carh recognition and 
proper treatment of this infection are neces 
»ar\ Felon as a s>non4m has been dis 
carded in this paper because as this term is 
generaUv used it ma> signify anm\ol\cment 
of too man> other adjacent anatomical spaces 
or structures 

Industrial surgery has made possible the 
iccumulation of many hand and linger cases 
for statistical purposes In one insurance com 
pany (5) 65 per cent of ail the hand cases were 
found to be due to infections following small 
injuries and the remaining 35 per cent m 
eluded fractures lacerations and crushing 
injuries The combined statistics of 5 other 
insurance companies show that 15 per cent of 
their cases were treated for injury of the hand 
and that one hfth of these had infection The 
latter caused 75 per cent of serious deformities 
of the hand (2) 

In order to get certain spccihc data on the 
condition under discussion 45 consecutne 
ambulatory cases were studied at the Pres 
b\terian Ilospital according to a distinct 
cheme as seen in the accompanying table 
It mu t be understood that accurate con 
elusions cannot be drawn from the e statistics 
alone There are so many \ ariable factors 
that definite impressions acquired from ex 
penence with hundreds of other case should 
not be excluded 

THE \NaT01I\ 

A careful Study of the anatomy (Figs i and 
) IS essential to an understanding of the 


D FACS New \0RK 
dih C 11 g frii> ds g C 1 mb I t 

pathology of this infection The distal an 
tenor closed space is a confined small com 
partment on the volar surface of the finf'cr 
It extends from the distal crease to the tip 
Posteriorly it is bounded by the volar aspect 
of the phalanx and laterally by fibrous tissue 
septa w hich separate it from the parony chium 
It contains the following structures fat pads 
fibrous tissue septa blood vessels nerves 
svveatglands lymphatics periosteum and the 
insertion of the tendon of the flexor profundus 
digitorum at the proximal end of the distal 
phalanx The flexor tendon sheath begins at 
the base of the distal phalanx and is included 
in the distal anterior closed space It does 
not completely surround the tendinous in 
sertion The gland are superficial and quite 
numerous Klapp and Beck (4) h iv ing demon 
slralcd them cv en near the periosteum 
The fibrous tissue septa strong penetrating 
conncctixe tissue fibers run radially and cen 
tnpetally from the thick skin and conum to 
the periosteum This latter is composed of 
two layers an outer which has loose con 
nective tissue fibers and an inner with a con 
sidcrable amount of elastic tissue running m 
parallel bundle close to the bone 
The blood xessels of the inner layer are 
smaller than those of the outer layer and are 
intimately connected with the bone marrow 
by perforating artcrie The blood vessel 
enter the cortical bone throuoh the hav ersian 
and \olkmann s canals and anastomose with 
the vascular system of the bone marrow 
The fibers of Sharpev (periosteal prolongation 
into the bone) end m the interstitial lamcllT 
The terminal portions of the digital arteries 
King anterolateral to the di tal phalanx are 
the primary trunks for the blood supplv of 
the space and bone The epiphysis receives 
its biood supply from a small independent 
volar digital branch which is given off on 
either side of the base of the phalanx before 
the mam digital branch enters the closed 
space I he V enous return from the bone mar 
row IS chiefly through the vein emerging 
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from the nutrient foramen usuallj situated 
on central part of volar aspect of the phalanx 

The superficial Ijmphatics form a diffuse 
nehvork and dram pro\imall> into the axilla 
Roux (6) belieaes that there are lymphatics 
i\hich run perpendicularlj from the skin to 
the periosteum These ha\ enot been definitelj 
demonstrated The phalanx is composed of a 
terminal tuft i\hich is cortical bone adiaphvsis 
with Its medullary cavit> and a proximal 
epiphj seal portion w hich is also cortical bone 

ETIOLOGX 

It must be remembered that these casci> 
w ere studied in a general hospital They were 
most frequent in the second and third decades 
and were duided about equall> between the 
sexes Manuil laborers, and housewi\es were 
in preponder mce In the \ast majority of 
cases the patient remembered a prick m his 
finger from a sharp object such as a pm a 
bone or a splinter In other instances there 
was a history of a superficial abrasion a cut 
a slight burn or a continued contusion 
Many times a trauma is not recalled 

PXTIIOLOGY 

With the introduction of bacteria either 
directly or through the lymphatics the infec 
tton may be originally superficial and then 
spread to the deeper parts or U may take its 
inception m the deeper parts first In the 
former case a small pustule is formed the con 
tents of which tra\el along the path of least 
resistance perpendicularly or obliquely down 
ward between the fibrous tissue septa and 
into the fat pads After they reach the com 
paratively a\ ascular fatty tissue fat necrosis 
takes place In the early stage of the infection 
there is no free pus Most frequently the 
superficial pustule and the deeper necrotic 
area are larger in diameter than the sinus 
that connects them hence the familiar name 

collar button infection (Fig 3) The m 
fection may start at the tip of the finger and 
burrow directly backward hugging the tip or 
volar aspect of the phalanx or it miy start 
directly m the center of the closed space 
laterally or proximally The statistics com 
piled from our 45 cases show that the majority 
of the infections occur distally 
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The infecting organisms in their order are 
the staphylococcus aureus and albus the strep 
tococcus the colon bacillus and as a contam 
inant the pyoevaneus Human bites cause a 
mixed infection which also yields anaerobes 
Cases infected with pneumococcus gonococ 
cus and diphtheria bacillus have been re 
ported (4) 1 he reaction from these organisms 
IS generally the same m this infection as in 
most parts of the body Thus the staphylo 
coccus is prone to produce much pus and 
slough while the streptococcus gives a great 
deal of pam with lymphangitis 

The phalanx may become mv olv ed in one of 
three ways first by infection earned through 
the lymphatics which run perpendicular to 
the bone and underneath the periosteum 
second by thrombosis of the blood vessels 
supplying It subsequent to the marked in 
crease in pressure m the confined space (3) 
by direct spread of the infection to the me 
dulla through the nutrient foramen The 
treatment of this complication to be dis 
cussed later is based on the fact that no m 
volucrum such as is formed almost every 
where else m the body dev elops in this bone 
Klapp and Beck (4) hav e expressed a thought 
m this connection that seems correct Ordi 
nanly osteomyelitis begins m the medulla 
and the pathological process spreads to the 
cortex and periosteum through the haversian 
systems In this w a> the periosteum is stimu 
lated and subsequently an involucrum forms 
In the distal phalanx on the contrary the 
periosteum is the first to suffer severely 
Regeneration therefore cannot take place un 
til the sequestrum has been remov cd to allow 
subsequent periosteal and endosteal grow th 

SVMPTOaiS VND SIGNS 

After the introduction of bacteria into the 
tissues the patient usually begins to have 
pain within the first 24 hours It becomes 
throbbing in character and usually causes a 
sleepless night Elevation of the finger and 
hot soaks may giv e relief \\ ith the breaking 
down of tissue the pain usually becomes, less 
The constitutional sy mptoms as a rule are not 
very marked chills and high temperature 
seldom occur In the earlier stage the end 
of the finger is tense and subsequently there 
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r g r V t ca? ss s t on th o gh th d l I a ten 
clos d p c (^dapt d f om K n I ) 

ma> be a braunj induration but rarel> flue 
tuation Swelling redness heat and evqui 
site local tenderness are marked The digital 
\essels can be felt to pulsate with greater 
force If the infection has collar buttoned 
the top of the blister nia> be seen intact or 
m those cases m which there has been exten 
«ive liquefaction open and exuding pus There 
may be a great deal of swelling of the paro 
njchium and epon>chium This frequently 
causes an incorrect diagnosis and results in 
man> unnecessarj incisions 7 here is usually 
slight interference m motion of the distal pha 
langeal region Lymphangitis is not common 
and when pre ent may indicate a seaere in 
fection All these symptoms and signs vary 
with the pathological iniolvement Liysipe 
loid with Its redness and occasional tenderness 
must not be mistaken for this infection 

COMPLieVTIONS 

Those complications will be con idcrcd 
which occur in neglected cases which have 
not been treated surgicalh The mo t fre 
quent is osteomy elitis in which the method of 
bone mv oh ement has already been discussed 
The tendon may become in\ oh ed but rupture 
of the infection into the tendon sheath is verv 
unusual There seems to be a distinct v aUmg 
off process of the sheath and its coraparatne 
ly good blood supply may be a factor m its 
preservation Later the mterphalangeal joint 



mav be affected and subsequent to this a 
localized tenosynovitis or an involvement of 
the dorsal subtendinous or dorsal subaponcu 
rotic spaces may result Rupture of the m 
fection into the epony chium and parony thium 
or subungual space occurs infrequently 
There mav be a direct extension underneath 
the crease to the middle anterior closed pace 
From this point a lymphangitis with its sub 
sequent sequeJlT are frequently seen Throm 
bophlebitis sepsis or metastatic pus foci oc 
casionally occur A detailed account of the 
paths of extension of infection has been given 
by Auchmcloss (i) 

PROGNOSIS 

The prognosis in cases treated cirly and 
properly is good and the average duration of 
treatment until complete closure of the wound 
IS about ^ weeks In cases reporting late for 
treatment or in those improperly treated cr 
in those hav mg constitutional conditions such 
as artenosclero is diabete and i}ango 
mvelia the various po siblc complications 
make the prognosis for the time of disability 
and end result inaccurate 

TREATJIENT 

Conservative treatment rarely produces a 
good result and should ordinarily be dis 
couraged because it is likely to prolong dis 
ability and unnecessary suffering The re 
moval of the top of the blister in a low grade 
infection in case there is in\ oh ement of onlv 
a very small amount of fat occasionally pro 
duces a cure In the average case when the 
diagnosis has been e tablished surgery is im 
mediately indicated It is unfortunate that 
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Iig 3 Scheme of a t>’pical collar button abscess 


T\.BLE I AN\LYSIS OF FORT\ FI\ E DISTAL 
ANTERIOR CLOSED SPACE INFECTIONS 


Age 

Under i 
II to 20 
21 to 30 
31 to 40 
41 to so 
SO to 60 
Sex 
Male 
Female 


N mb P C 


22 3 
33 3 
17 8 
IS 5 
8 8 

48 8 
SI t 


Occupation 
Manual labor 
Domestic 
School 
Infant 


23 SI 06 

16 3S SO 

5 II 00 

I 2 20 


T%pe of uound 
Needle puncture 
Unknown 
Splinter puncture 
Incised wound 
Burn 
Abrasion 
Contusion 
Secondary infection 
Locatio i of foe s 
Distal 
Lateral 
Central 
Unknown 
Proximal 

11 } t appeared fri 
Pam 
S elling 
Blister 

It c balio time for pam 
Unknown 

First 24 hou s (immediate 2) 
i to 3 da>s 
3 to 7 dajs 

to eeks 

More than eeks (7 weeks) 


II 24 40 

10 20 

9 20 00 

6 13 30 

3 6 60 

3 6 60 

2 4 40 

t 2 20 


13 8 86 
12 26 64 
II 4 42 
5 II 00 
4 8 88 


77 80 
17 80 
4 40 


10 

5 

3 


31 oS 
26 60 
22 20 
1 10 
6 60 
2 20 


Time after Pain las sta kd that relief aas so git 
3 to 7 dajs (most on fifth da>) S 

1 to 3 da>s 17 

10 daj s I 

Unkno n i 


57 70 
37 7+ 


\ ray findings 
Not ind cated 
Extensi eosteomjelit 
BeginniDo osteomyelitis 
\o \ ray 


38 84 36 

3 6 66 

2 4 44 

2 4 44 


Fig 4 V half elliptical incision divided into its com 
ponents — lateral bilateral and hod ey stick 


1 tiasll esta 
General 
Local 

Type of memo is 
Bilateral 
Lateral 
Horseshoe 
Hockey stick 
Hockey stick Ion 
Hockey stick transverse 
Spontaneous rupture 

CuUiire 

Staphylococcus aureus hwmoly ticus 
Staphylococcus aureus 
Unknown 

Staphylococcus albus 
Streptococcus harmolyticus 

Gross patlola teal findings 
No pus 

Few drops to i c cm 
I c cm to 5 c cm and slouBh 
12 cem 

Collar button abscess 
Necrosis of bone 
Involvement of mid space 
Subungual abscess 

Lc igtl of d mage 
48 hou s 
No dan 
24 hours 
72 hours 
3 to 7 days 


3 71 04 
13 9 96 


18 39 96 

9 17 60 

6 13 3 

S It la 

3 6 66 

2 4 44 

I 2 2 


3 


6 

4 


17 ©4 
13 35 


2 22 
2 32 


2 4 40 

4 42 x8 

9 19 08 

3 6 06 

3 6 66 

2 4 44 

I 2 20 


30 60 60 

4 8 80 

4 8 80 

2 4 40 

5 II 1 


Poshp alneeo pi c I 0 is 

Most cases had none The most frequent is osteomye 
litis 


P si pe live scqi la 

Most cases had none The minoritv had epithelial 
clefts 


T ted sabtllly 

\verage disability 23 days lowest 6 days longest $ 
months 


End esi Its 

Alost that could be followed ere good The others had 
epithelial clefts clubbing and stubbing of finger dis 
turbances m sensation loss of substance or d stortion 
of Icrtnmal phalanx 
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relief for the condition is usuall> sought 
rather late From our own statistics about 57 
per cent of the cases reported for relief from 
3 to / da>s after pam began and mo t of the 
others between i and j da>s after A frequent 
error is an attempt to draw out the pus 
with poultices hotsoaks orthe black al\c 
('jchth> ol) w hich the corner druggist has gi\ en 
the patient Remo\ing the top of the bli ter 
or pricking it with a needle and squeezing out 
pu IS another common practice Clearl> 
with such treatment the necrotic fat pad do 
not recene proper drainage and if relief 1 
obtained at all it 1 onh temporar\ \n ina 
Sion which 1 made without the use of an 
anasthetic is usuall> inadequate and cause 
unneces ar> torture to the patient and a 
break in morale which is subsequenfh diffi 
cult to oaercome 


THE PREI>\R\TION OF THE PVTIFST 
The skin of the affected area 1 cleansed 
carefulK and gentK lirst with oap and water 
and then with hme and soda Ihen follow 
immersion of the hand m an antiseptic so)u 
tion such as potassium mercuric iodide i 000 
Tincture of iodine applied directl> is ]ikel\ to 
obscure the lield burn the skin and cause un 
nece sar\ death of epithelium Strict asep 1 
must be enforced \ general an esthetic such 
a gas and 0x3 gen or ethj 1 chloride is to bt 
preferred If this is contra indicated block 
anesthe la — catching the digital ntr\e at the 
base of the finger — should be u ed 1 he linf^cr 
I elevated for Tbout a mmutc and a rubber 
band tourniquet applied at its ba e V 
clamp should alwajs be attached to the tour 
niquet to insure it removal Jhe blood 
less field produced b> the tourniquet 1 c 
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Fi 6 a Sequestrat on at cpipl > >n 7 \car old bo> I \ppe'irancc of same finger as m 
ri<nire 6a dajs after sequest otoni> c 8 K>safler scquestrotom^ Note the increase in 
bone production d F ft> oneda>-safter cque&t otomj c Sc entj n neda>safte seq estrotom> 
f External appearance of finger m Fi urc6 atth time Note clubbing and incurvation of the 
na 1 g appearance of f ersho nmFigureOa pjdavsaftersccjuestrotom) h lou and one 
half xoa s after seqi eslrotomv Note tl e unu ual intact qjiphj sis i External appearance of 
fin^e in E mre 6h There is little chan c from cond I on sho n in E "Tire 6f j V sequestrum 
which wa absorbed and the result after 6 months Note the di tortion of the phalanx and the 
absence of a rounded terminal tuft 

<sential todetermincthc'imountofp'ithological haps, in the proMmal portion of the closed 
inxohemcnt ^^hlch is a guide for the length space aiherc according to Auchinclost, (1) the 
and depth of the incision Eth\l chloride as a ideal incision is more likclv to injure the ten 
local anTs.thetic is. aer) unsatisfactoia in this> don sheath Reference to the accompanying 
condition photograph (Fig 4^ i\ill show a half ellipse or 

THE INCISION horseshoe which can be duidcd into lateral 

The incision should cut across fat pads and bilateral and hockei stick incisions In all of 
librous ti sue ‘septa transverseh ‘'o as to dram them the entire necrotic or purulent area 
the entire area It should be so placed as to should be exposed The t\pc of incision will 
ax Old injurx of a larger blood \e sel nerxe depend upon the extent and the site of the m 
or tendon sheath \ xcrtical incision into the fection Any incision compatible xxith the 
infected area is hardly justifiable except per extent of pathology xxhich will preclude the 
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po ibilih of retraction of a flap or inteifer 
ence «xth sensation at the end of the finger is 
to be preferred The half elliptical incision 
Itself should be used sparingly but nia> be 
mdii-ated for an infection which has already 
perforated the tip of the hnger 

h ree slough should be reino\ ed and if a loose 
sequestrum or foreign hod\ is present it should 
be picked out klapp and Beck (4) recom 
mend e\cision 01 the necrotic irea or if this 
IS not possible Its curettage It is preferable 
to wait for a line of demarcation If this is not 
done tissue might be remoied which has a 
good chance of In mg The less necrosis and 
removal of fat padb the le«s will be the chance 
of a flattened volar surface of the hnger as an 
end result 

DRAINAGE 

Incisions should be packed widel> Where 
through and through drainage is used rub 
ber dam is preferable Remov al of drams after 
about 4? hours is advisable In this wav sub 
sequent painful dressings are avoided and the 
incision does not have a tendency to do c as 
long as there is, necrotic tissue at its bottom 
In some instances an adequate incision with 
out drainage i& all that is necessary 

TilE 1 OSTOPERATIVX TREATMENT 

A (in, dressing tends to control bleeding 
The finger is partially elev ated b} means of a 
slmg An active arterial h>peraimia is pro 
duced as oon as po ible bv meaite of hot 
oaks leaving the bandage on and using either 
sterile saline or sterile water The treatment 
IS carried out e\ er> ^ to 4 hours for 15 minutes 
for the first 3 day If the tis'^ues become too 
macerated the number of soaks is decreased 
Dead epithelium is removed a ^oon as po 
sible If adequate and proper incisions are 
made a narcotic is usually not necessary \ 
granuhtmg urface requires the application of 
ordinary surgical principles to in urc cpithel 
jzation 

POSTOPErUVTIV E COMPLICATIONS 

Any of the pre operative complication 
may occur postoperativ elj and would have 
to be treated accordingh 0 tcomvelitis ot 
the terminal phalanx 1 perhaps the most fre 
quent Gentle remmal of the sequestrum 


after a complete hne of demarcation has 
formed is the treatment The sequestrum ma\ 
be composed of cortical bone alone or a com 
bination of cortex and medulla In many in 
stances a definite involvement of bone doci 
not yield a sequestrum if adequate drainage is 
instituted Under no circumstances should 
diseased bone be cut away 

POSTOPER VTIV’E SEQUELS AND END RESULTS 

The scar as a rule becomes almost invisible 
and movable on the underlying structures 

An epithelial cleft is due to an infolding of 
epithelium in the hne of incision and probably 
occurs more frequently if drainage has been 
prolon^^ed and if the horseshoe inci&ion has 
been used W ith loss of tissue from the closed 
space and with scar tissue pulhrif^ on the edge* 
of the incision the epithelium has a tendenev 
to invert itself Excision of a wedge including 
the cleft and ipprovimation of the raw sur 
faces usually suffices to correct this condition 
The mayor part of an epithelial cleft mav be 
almost flattened out b\ continuous use of the 
affected finger over a period of years Club 
bmg of the finger 1 usually associated vith 
an incurvation of the nail and is found most 
frequently hllonwg an oitcomy chtis It rt 
sembles Nerv closely a hypertrophic osteo 
arthropathy 

Numbness may be persistent for month 
or vears and is usually wor e m cold v Gather 
Tactile sensation may be diminished for a like 
period ol time Sometimes the finger is colder 
and bluer than the others this is c p ciaifv 
mirkeil in coltl weather 

With netrosi and separation of fat anti 
connective tissue or bone the volar surface 
of thp linger assumes a flattened appearance 
Tor this condition Kanavel ( ?) recommend a 
fat ttan plant A stubby and shortened 
finger may result from sequestration even 
when there has been partial or almost com 
plete regeneration of the phalanx The la t 
will depend upon the amount of penosteum 
and medulla from which new bone grov ih can 
take place Periosteal regeneration alone 1 
apt to produce a mimmum amount of nev 
phalanx while under the most ideal condition 
the terminal tuft 1 very rarely found to ap 
pear again 
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CONCLUSIONS 

1 In order to av oid confusion the condition 
under discussion is best cillcd the distal 
anterior closed space infection 

2 The anatom) has a distinct bearing on 
the patholog) and treatment 

3 The infection as observed in a general 
hospital occurs most frequcntl) in the second 
third and fourth decades and is about tqualh 
duided between the se^es 

4 A puncture is the most important ctio 
logical factor 

5 1 he lixmol) tic staph) lococcus aureus is 
the chief infecting organism 

6 Local tenderness is the most important 
sign 

7 Complications depend upon direct ck 
tension and l)mphatic drainage 

8 The treatment is surgical and it is based 
upon the unique anatom) of the distal anterior 
closed space 

9 A general amcsthetic is preferable 

10 Diseased bone demonstrated clinicall) 
andb) the X ray docs not nccessaril) sesques 
trate especially if adequate surgical drainage 
has been obtained A line of demarcation m 
dead bone is the indication for sequestrotom) 
Cutting aw a) or curettage of dead bone is 
contra indicated 

1 1 Remo\ al of drams after about 48 hours 
IS preferable 

I The average period of disability is 
about 3 w eeks 

13 In cases treated early and well the end 
results are good An epithelial cleft clubbing 
and stubbing of the finger incurvation of the 
nail sensor) disturbance and loss of substance 


ma) result In cases in which the diaphysis of 
the distal phalanx has been removed or ab 
sorbed a distorted phalanx usuall) re ults 
with absence of a real terminal tuft 
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SURGER\ GYNECOLOGY AND OBSTETRICS 


THE ACTION OF WERCUROCHROME UPON LOCAL INFECTIONS 
IN GUINEA PIGS 


An Experiiiemvl Study 


BvJ E SWNPR MD akdJ H HILL MS Baltimore 
FmhJmBh BdyUlgH t JhllpLujIIpl 


T he object of this stud> has been to 
determine the relati\ e rates of healing of 
focal infections in guinea pigs> Four 
senes of animals uere used i set of untreated 
controls and 3 sets treated u 1 th mercurochromc 
20 onelocallj \\ ith applications of lor per 
cent of the drug another intrapentoneall> 
and a third intra\ enouslj u ith i injection of 
5 milligrams per kilogram of bod> weight 
\s is well known it is difficult to infect 
guinea pigs IocaiI> with the common pjogenic 
organisms pathogenic for man We found how 
ever that b> adding a small amount of aleuro 
nat in the form of a dr) dough infections could 
be obtained regularly mth man) different 
organisms An incision was made about i cen 
timeter in length down to the peritoneum 
along the midline of the shaven abdomen of 
the guinea pigs B) means of blunt dissec 
tion pockets were then made about i centi 
meter in width on both sides of the incision 
Into these pockets small crumbs of alcuronat 
dough were inserted and the whole lesion 
bathed with an 18 hour broth culture of the 
organism by means of a tuberculin s)nnge 
care being taken to reach the innermost bor 
ders of the pockets but not to penetrate the 
peritoneum After 48 hours of incubation 
abscesses had m\ ariabl) formed These were 
purulent and the lesion elevated from ^ to i 
centimeter abov e the surrounding skin Bac 
tenal counts of smears of the pus from these 
lesions usuall) showed 100 or more bacteria 
per microscopic field the organism inoculated 
predominating However secondary invaders 
were also found as no attempt was made to 
protect the lesions m an) wa) Reserving 
one third or one half of each group for un 
treated controls the remainder were treated 
as desired Observation consisted m gross 
examination of the lesions and m counting the 
bacteria in smears from the pus I he animals 
winch received treatment had dad) applica 


tions of I or per cent aqueous solution of 
mercurochromc intrapentoneal injections of 
5 milligrams per kilogram bod) w eight a i 
per cent solution being used were made dad) 
The intravenous treatment was given b) e\ 
posing the externa] jugular which was injected 
with a I per cent solution of the drug As a 
fine needle was used ligation of the vein was 
not necessar) The skin incision was dosed 
with 3 bne black silk stitches 
Eight groups of animals hav e been studied 
excluding the 2 groups of untreated animals 
used to determine the course of the infection 


Group 111 The 7 an mal m group 3 ere i 
oculaledasde cnbed the cultu c being taphvlococ 
cus aureus Three animal ere held as c ntrol and 
4 vverc g ven dailv local appl citions f 1 per cc t 
me curochrome One coat 1 d e I on the ffth da\ 

\ hen the vound count bQ\edove 00 b etc per 
field The lesions n the othe control cmained 
about the same and the cou t remained at 00 
gan ms per field 0 e of these mm 1 becim 
g eatly cmac ated and d ed th n th dav The 
thi d control sho ed a count of 100 u til afte the 
thirteenth day long afte the ound of the t eat d 
animals had been ste lite I or heale 1 Thi thi 1 
control then graduallj impro e I a i the Ic i v 
healed on the t ent eth da> The treated anim is 
all of V bich bega with the same t>pe of les n a d 

degree of infectio as the cont 1 th t 1 ith 

counts of roo bade a per held pr ent da ent rclj 
different p cture F thefrstrd s the c nts re 

maiacd the s me but n 3 f the 4 ca e th !e n 

re much better after the fir t tr atmc tani hil 
the count weestllhigh Th le n co t el 
to unpro e stead h nd alt heal 1 1 nm th th rj 

to the fifth d of tre tment the s t rtl g 

drop in the number of bacter a e lu t f fr m 
o er 00 to under ooga m F om th time n 

the d p conti ed rap dl\ r h g e n fr m 

the seventh t the te tb dav I i f the 4 t eat d 

animal heali g as complete b the nth d \ n 

2 by the twelfth a 1 i b> th th te th 
Group It F u pigs cce e 1 the same n cuJa 
t on as those of Gr up III but a differ t 1 te 
Twoanmal wee eserved a c t ol an 1 er 
treated locally i with p r cent ad th per 
cent mercu ochr me In th g oup th ", 
cou ts paraJleJe 1 those of Group III The n mb r 1 
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organisms m the controls remained high while those 
of the treated animals dropped from o\cr loo to 8 
and 15 per field after 3 treatments and then fell 
rapidly to zero which was reached the ia\ after the 
sixth dose healing being complete on Iht eleventh 
and twelfth dajs (pigs Nos 12 and 13) 

The count in the controls remaine I high and the 
lesionsdidnothealmNo isuntil2weeksaflcrthela t 
of the treated animals and in No 14 although healing 
was complete soon after the treate i animals the 
count remained high much longer in the control 
Group V Seven pigs were inoculate! with the 
same organism and in the same wav asGroupsIIIand 
IV One pig No 17 died leaving 3 controls and 3 
animals which received local treatment with i per 
cent mercurochromc The count in No i remained 
overioountil theeighthdav Healing wasiompJelebv 
the thirteenth daj The second control No had a 
count of 100 until eleventh dav when it su Idenly 
fell off and healing was complete b> fourteenth day 
The third control No 20 had a smaller number 
of organisms throughout the infection the count 
remaining after an initial drop the fourth dav 
around 20 until the seventh dav when it again 
dropped showed a secondary rise and finallv was 
completely healed by the thirteenth The 3 treated am 
mals all began w ilh counts of ov cr 100 per held No 
ig dropped after the second treatment No 18 after 
the first with a secondary rise In No 16 the count 
remained high until the day after the fourth treat 
ment that is the seventh day of infection when it 
fell off suddenly and healing was complete the four 
teenth day the other treated animals being healed 
by the eleventh day The treated animal had 
much larger abscesses than did the controls 
Group \ I This consisted of 12 animals inocu 
lated as before described Four of the e were held 
controls 4 were treated locally and 4 mtravenoush 
The counts m the 4 controls remained up that is 100 
per field One pig No 34 died the twelfth day in 
great emaciation another No 3 showed pus the 
twelfth day with a high count and did not heal until 
the sixteenth day The third control No 33 showed 
a drop in count the sixth day and was healed by the 
fourteenth dav The fourth control No 32 with a 
high count until the seventh day was also healed by 
the fourteenth The 4 animals which received local 
treatment were swabbed with per cent solutions 
In only i case No 30 did the count remain high 
after the first treatment and in this it had dropped 
to zero by the sixth day The 3 other animals so 
treated No 27 No 28 and No 6 showed drops m 
the counts after only i treatment from over 100 per 
field to 35 21 and 2 per field respectively with a 
characteristic thinning of the pus which became 
almost watery within 4 hours of the initial treat 
ment The counts m these animals dropped rapidly 
to zero and i animal was entirely well by the eighth 
day the others showing marked improvement and 
final healing in i case on the ninth day and in the 
other on the tw elfth The 4 animals giv cn intrave 
nous treatment in this senes all began with counts 


of 100 In 2 cases Nos 24 and 31 the count re 
maincd high until the fifth day that is the second 
day after treatment in there was a drop by the day 
after treatment m i case No 5 to 25 and in the 
other No 9 to 4 organi ms m 10 fields 

In all of the animals treated intravenously there 
was a typical change m the lesions consisting of a 
flattening out of the abscesses followed by a rapid 
drying and quick healing ibeingwellby the seventh 
day and i by the eighth i bv the ninth and i by the 
twelfth a better record than that shown by the 
animals of the same and other groups treated locallv 
Group \ II Twelve pigs were inoculated 4 being 
used as controls 4 given local treatment and4intra 
venous The result closely paralleled those of Group 
\I Although I of the controls No 41 showed a drop 
in the count on the seventh day and was healed by 
the fourteenth and another No 45 began to drop 
the eighth diy and w as al 0 healed by the fourteenth 
the others continued to show very high counts Of 
these pigs i No 35 finally started to drop on the 
tenthdav however hcalingwasnotcompleteuntilthe 
twenty nmthdav Thefourthcontrol No 39 showed 
looorgani&msperfieldthrough the twentieth day long 
after the other animals were healed and the lesion 
did not heal until the forty second dav 
Of the 4 animals m this set treated locally with 
daily applications of a percent aqueous solution of 
the drug No 3? and No 42 showed a drop in the 
count after the first treatment and the other 2 No 
43 and 44 after the second treatment The counts 
remained very low and healing was complete in No 
42 by the eleventh day mNo 36andNo 43 by the 
twelfth day and in No 44 by the thirteenth day 
The best results m this set however wereobtained 
with intravenous treatment consisting of 1 intra 
venous injection of $ milligrams per kilogram body 
weight Asm the locally treated pigs m 2 cases No 
37 and No 46 the count fell off the day after treat 
ment the other 2 No 38 and No 40 dropping the 
next or fifth day Healing however occurred much 
more rapidly than in the senes treated locally No 37 
and No 46 being healed by the eighth day No 38by 
the ninth day and No 40 by the tenth day 
Group VIII Twelve pigs were infected and 4 
used for controls 4 treated locally 3 with percent 
solution and i w ith a i per cent solution and 4 pigs 
were treated intraperitoneally with daily injections 
of s milligrams per kilogram body weight The con 
trots continued to show counts of over too bacteria 
per field until the eleventh day when the counts in 
one of them No 5 began to drop healing being 
complete in this case the twentieth day Control 
pig No 56 healed in the same time as No 52 but its 
count did not begin to drop until the thirteenth day 
The pigs treated locally however all showed a drop 
m count by the fifth day 3 being healed bv the ninth 
day andtby thetenth OfthC4pigstreatedintraperi 
tonealiv 3 showed a drop m count on the fifth day 
the fourth pig a drop bv the sixth dav Healing was 
rapid No 53 being healed by eighth day No 49 by 
ninth No 58 by eleventh and No 50 by twelfth 
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In view of the good results obtained by m 
travenous treatment an additional group has 
been studied being di\ided so that half of the 
animals were held for untreated controls and 
half treated uith one intra\enous injection of 
5 milligrams per kilogram bod> weight of 
drug given on the third da> after inoculation 
and abscess formation In this group in which 
the lesions were very large i of the controls 
died on the fifth daj With the other 4 con 
trols one was well by the thirteenth da> and 
3 by the nineteenth day Of the 5 animals 
treated with i intravenous injection the 
counts in 3 had dropped within 47 hours after 
treatment and in the fifth by the eighth day 
Healing was complete in the treated animals 
in I case b> the tenth da> in i b> the elev enth 
m X by the thirteenth m i by the sev enteenth 
and m 1 b> the nineteenth The resolution of 
the lesions was slower than in the other senes 
treated intravenously but the le ions were 
correspondingly larger 

SUMMARY 

1 Guinea pigs with abscesses have been 
treated with mercurochrome locally intra 
peritoneally and intravenously 

2 The animals treated locally as compared 
with untreated controls show ed a prompt and 
rapid drop m the wound counts with healing 
before the controls 

3 The animals treated mtraperitoneally 
also showed a rapid drop in counts and healing 
more rapid than in the sets treated locally 

4 The intravenous injection of 5 milli 
grams per kilogram body w eight also caused a 
prompt and rapid drop m count in some cases 
quicker than in the animals treated locilly 

COVCLUSIOV 

Mercurochrome used locally and intrave 
nously was found to be of benefit in treatment 
of infected wounds m guinea pigs It was ob 
served lhatheahng after intrav enous treatment 
was much better than when no treatment was 
employed and fully as rapid as with local treat 
ment Since in the animals treated locally there 
v\ a'sobv louslv a much stronger concentration of 
drug m the lesion than could possibly reach it 
by intravenous injection the e experiments 
Dmfirmother studies show mg that mtrav enous 
ly the drug acts indirectly as well as directly 
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E\TRA-LTERINE pregnancy LITHOPA:DIONi 


ByJ\MCSC MVSSON mu (To ) FACS m 
I IS 

T he term lithopacdion is, applied to a 
fetus which has been retained within 
the maternal abdomen and of which 
the tissues have become more or less com 
plctely infiltrated with calcium salts 
In the Ma>o Clinic g lithopxdions have 
been observ ed in the 24 > ear period from igOj 
to 1926 inclusive Eight were observed at 
operation and i was removed at necrops}, 
from the abdomen of a woman v\ho had died 
from carcinoma of the cesophagus During 
this same period 445 operations were per 
lormed for extra uterine pregnmc) 

LITLRATURE 

The literature on the subject is not exten 
sive but It covers i period of nearlj 5 cen 
tunes In the early days the chscoverv within 
a woman s abdomen of such a hard stony mass 
having, the form of a child excited wonder and 
speculation and was even viewed at times 
with considerable awe Bambcidge quotes an 
mtere ting account of the first case of uhi h 
V e hav e anv record He «aj s Israel ^pach 
m an extensive gvnecologic work published 
in 1557 ligure a hthopccdion drawn ui stiii 
in the case of a woman with her belfj laid 
open He dedicated to this calahed Ittu 
which he regarded a‘« a reversion the follow 
ing curious epigram in allusion to the classical 
mvth that after the flood the world was re 
populated by the two survivors Deucalion 
and Pvrrha who walked over the earth and 
cast stone behind them which on stnlmg 
ground became people The epigram read 
as follows Deucalion cast stones behind him 
and thus fashioned out tender race from hard 
marble How comes it that nowadavs b> i 
reversal of things the- tender body of a httle 
babe has limbs nearer akm to stone’ 

Kuethenmeister reviewed the hlerature 
from 15^2 to 1880 and noted 45 ca'ics which 
he believed to be authentic to the e he added 
i of his own He studied the (. cases m detail 
and proposed a classification of hthopordions 
which is still generally accepted Strauss 

SulinuUed I p Ui 


HAROLD E St'IOV M D Rochester Miivesota 
r O' JI > Qui 

Bainbndge D Aunoy and King and others 
haie reviewed the later literature (lable 1) 
and we have been able to find record of 18 
additional cases (Table II) not included by 
any of these authors making a total after 
deducting the duplicates of 174 cases re 
ported in the literature from 1582 to 1920 
inclusive 

In 18S1 Leopold reported some expen 
mental work to show the fate of rabbit fetuses 
removed from the maternal uterus and left 
in the abdomen He placed embryos 5 5 
and 8 centimeters m length m the abdominal 
cavities of adult rabbits In ome instances 
he used the fetus alone and in others the cn 
tire embryo with its membranes intact There 
was usually no reaction on the part of the host 
except in those cases m which peritonitis 
developed By the second day the $ centi 
mner fetuses had almost completely di ap 
peared and by the ninth or tenth week the 

8 centimeter fetuses bad been reduced to a 
few remnants of the paws the integument 
and the skeletal system In the pre ence of 
infection the proce s of destruction and 
absorption progressed much more rapidly If 
the umbilical cord was ligated absorption 
was slower 

INCIOFNCE 

I he incidence m the "Mayo Clinic senes of 

9 hthopxdions in 445 cases of extra uterine 
pregnancy ( per cent; is a little higher than 
has been previously reported Schumann 
quoted the incidence at from i 5 to i 8 per 
cent but he believed the e percentage to be 
too hioh It 1 evident from the number of 
cases that have been reported that the con 
dition IS unusual even more o now than 
formerlv because we hav learned to recog 
nize the pro ence of a retained fetus and to 
remove it surt,icallv long before it is po sihle 
for a lithopTdion to develop 

CLASSIFrcVTIOS 

Kuechenmeister pointed out that calcifica 
tion m the products of conception may not 

Scptnnbt S g 7 
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T VBLE I — SUIQLVRY OF CASES REPORTED 
IN THE LlTERfVTURE 

R wtd by P od C es 


Kuechenmeister 

1^8 -18S0 

4 

Strauss 

1380-1900 

46 

Bambndge 

igoo-191 

37 

Clark (no detail given) 

1880-1897 

JQ 

D Vunoj and King 

1912- 9 2 

14 

Krauss 

1903-192 

26 

Additional cases (Table II) 

1900-1926 

>4 

03 


Duplicates 

9 


Total I 4 


be entirel) limited to the fetus but ma> also 
in\ohe the membranes and the placenta or 
ma> be entirelj limited to the latter stnic 
tures On the basis of the e variations he 
proposed their division into three groups 

1 Lithokeljphos (stone sheath or egg 
shell) in which the membranes alone are cal 
cified and form a hard shell surrounding the 
fetus The fetus maj undergo onl> slight 
change or it may be completelv skeletonized 
but it IS not involved in the process of cal 
cification K.uechenmeister believed this to 
be the most common tj-pe and the result of 
the membranes remaining intact around the 
fetus at the termination of pregnanc> 

'» Lithokel>'phopa;dion (stone sheath child) 
in which both the membranes and the fetus 
are calcified The amniotic fluid has escaped 
or has been absorbed at the time of or soon 
after the termination of pregnanc> and the fe 
tus remains partially or completel> surrounded 
b> the membranes 

3 True lithopTdion (stone child) in which 
the fetus is infiltrated with calcium ^^alts and 
in which the calcification of the fetal mem 
branes is negligible This t>'pe he believed 
resulted when the fetus escaped unattached 
into the abdominal cavitv the membranes 
being either left behind or closelj wrapped 
about the fetus 

Millie this classification has no clinical 
value it provides a convenient method of 
grouping specimens The confusion resulting 
from the double use of the word lithopxdion 
in referring to the general group as well as to 
the third group could be avoided b) substi 
tuting the word Iithotecnon when refemng 
to the third group the true lithopxdion of 


TVBLE 11 ADDITIONS CASES REPORTED 

IN THE LITERATURE 



kuechenmeister in which the fetus alone js 
calcified 

In 115 cases reviewed in the literature 
some attempt has been made to group the 
specimens according to this classification In 
Sj, cases (.46 per cent) the> are described as 
true lithopxdion or Iithotecnon in 49 cases 
(4 6 per cent) as hthokclvphos and m 13 
cases (ii 4 per cent) as Iithokclyphopxdion 
These figures at best are inaccurate because 
the cases hav e been described bv a large num 
ber of observers and frequentl> the selection 
of the classification depends on the thorough 
ness of the examination of the specimen or on 
personal opinion 

1IA\0 CLINIC CASES 

Case I A v\omvn aged 42 V ears presented her 
self at the clinic with obstruction of the oesophagus 
from extensive carcinoma She had children aged 
5 and 0 jears respective!) Since the birth of the 
last child she had had v\ hat v\ as thought to hav e been 
a miscarnage at about 3 months 

The patient died shortU after admission to the 
hospital At nectops) the left ovar> was found to 
be cjstic and enlarged In the fimbriated end of 
the left tube was a mass 4 b) 3 bv 3 centimeters 
which on ection produced a grating sensation This 
proved to be a fetus 6 centimeters long Micro 
scopicall) the soft tissues including the lungs con 
tamed scattered deposits of calcium salts The 
specimen was classified as earlj Iithotecnon or true 
lithopoidion 

Case 2 \ woman aged 39 jears hid had 2 mis 

carriage the first at about the third month soon after 
marriage Following one of these ig jears previ 
oust) there had been sbght bleeding from the v agina 
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for a month and during this time she had had several 
sinking spells and was ill for a week She gradually 
recovered cTcept for painful defascation which per 
sisted for 5 jears She complained chiefly of bloating 
and ieucorrhcea which had been present for 3 >ears 
The uterus was enlarged firm and irregular and 
a hard nodular mass moderatelj tender was at 
tached posteriorlv to the cervix and extended well 
up into the abdomen The possibility of fibromyoma 
was considered and exploration ad ised At opera 
tion mult pie fibromyomata in the uterus and a cal 
cified mass adherent to the right side of the pelvis 
were removed Appendectomy was al o jicrforroed 
The patient had an uneventful convale cence but 
a postoperative hernia developed vhich wis repaired 
3 ears later A cyst of the left 0 ary with the cor 
responding tube which was chron tally inflamed 
was also removed at thi time Six years after the 
operation there had been no subsequent pregnancies 
Menstruation had been normal and general health 
good There had been some leucorrhcea 
Ihe specimen (Fig x) consisted of a calcified mass 
S by 3 bv 3 centimeters in hich several long bones 
the il um and some cran al bones could be identified 
There was no trace of the placenta or cord or other 
membrane The specimen was chssified htbotec 
no or true lithopsdion 

Caac 3 The patient aged 44 had been married 
sx years had had 5 children 3 bvin the youngest 
aged 9 years and i muictmage at about 2 months 
She complained of heartburn and abdominal dis 
comfort which had started during the last n eg 
nancy Occasionally pain in the upper quadrant 
had been noted ithm the last 6 eeks 
Examination disclosed marked uterine prolapse 
and extensi e old lacerat ons of the perineum A 
small mass which was firm and tender occupied the 
posterior fo mx At etplorat on chrome chole 
cystitis With cholelithias v as found and chole 
cystectomy was performed An encapsulated mass 
adherent to the sigmoid adne a and surrounding 
structures v as removed from the left side of the 
pelvis Appendectomy and a Kocher operation for 
prolapse were jerformed econdanh Con ales 
cence was uae e eful Thirteen years after the 
operation the patient s general health was good but 
she complained of severe esical symptoms second 
arv to recurrent uterine prolap e 
The specimen (Fig ) consisted of a firm calufied 
mass about 4 centimeters m diameter composed of 
the fused a d calcified remains of a fetus in hich 
the cranial and some of the long bones could be 
identified Nothing su pestivc of the fetal mem 
branes could be recognized The specimen was 
classified as hthotecnon or true lithopiedion 

Case 4 A woman aged 31 years y ho had been 
married 10 years had i ch Id aged s years Four 
years pre ously she had had a m scama^ 
Since then she had felt weak and run down and had 
been a\ a e of a sensation of wey,ht m the pelv^ 
Slenstruation ceased for it months following the 
miscarriage and then occurred regularly 


A hard rough tender mass posterior to the uterus 
was palpated On bimanual examination crepitation 
could be ebcited A diagnosis of a dermoid or a 
calcified pelvic tumor v as made and exploration 
advised An infected lithopsdion closely adherent 
to the fight ovary the sigmoid and the small in 
testine was removed together with a hEmatosalpmx 
from the left side Appendectomy was performe 1 
secondarily The patient died on the eighth day 
from intestinal obstruction and diffuse pentomti 
The specimen (Fig 3) was 8 ce dimeters in iam 
etcr and consi ted of a hard shell with walls from 
o 8 to I o cent meter thick representing the calci 
tied fetal membranes U ithin this shell v as a com 
pletely skeletonized and partially disarticulated 
fetus together with some pus and necrotic material 
The bone of the skeleton were unusually hard and 
bntlle Microscopic examination of the wall re 
vealed fibrous ti sue infiltrated with calcium salts 
The specimen was clas ified as infected lithokely phos 
Case $ A oman aged 25 years had been 
struck on the back by her husband 9 months pre 1 
ously when she as 3 mo th pregnant Soon after 
V ard she became aw a e of a mass m the right lower 
quadrant and bleeding occurred 1 regularly and pro 
fusely for a tune She v as sick for about 7 months 
then me struation recurred and the abdominal 
mass decreased m size Subsequently there had been 
occa tonal bilious attacks d sbght tenderne s in 
the r ght side of the abdomen 

A hard mass a ] alpated n the reg on of the 
ngbt tube The uterus as in good position and 
normal in s ze At exploration a large calcareous 
mass adherent t the small ntestinc as rem ved 
from the right side together with the co tswondin 
tube and ovarv a d the appendix Convalescence 
as uneventful 

The mas consisted of a fetus partially ercap 
sulaled by the remnant of the membrane and th 
the placenta a d cord attached (F g 4) The pla 
centa was unusually firm and m c oscopically showed 
reas of hyahaization and calcification The fetus 
was fairly well p eser ed but it was dehyd ated and 
sh utilen Micro copu. sections of the cord sho ed 
numerous patent vascular channel many of which 
had ih ckened wall The soft tis ues of the bodv of 
the fetus were well p e erved and were not calcified 
The specimen was classified as early 1 thokelyphos 
Case 6 A woman aged 52 years bad i child 
aged 30 years "^1x16 n years pre lously menstrua 
tion had ceased the abdomen had enlarged secretion 
had appeared m the breasts and movement was 
noted n the abdomen After 7 or 8 months she 
experienced slight pam la the left side and the 
abdomen gradually became nearly normal in size 
Subsequently the patie t regained he Jtn a 
menstruat on was oorraal unt 1 8 months before ad 
roi Sion when it became irregular There bad been 
freouency of ur nation during the ast 6 months 
The patient had not lost we ght The e was a 
hard nodular mass tn the pelv'is a J tfle to the left 

Cases# Jr pO» ed p evio sty by EvUi dun 
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Fi I Case 2 Lithotecnon retained 
in the abdomen 9>car 

of the uterus Roentgenograms showed the outline 
of a fetal head m the left side of the pclvis> with a 
dense o\al shadow King across the p<^lvi> and ex 
tending up to the level of the fifth lumbar vertebra 
Cvstoscopic examination revealed diffuse cvstitis 
A pre operative diagnosis was made of lithopxdion 
and a laparotomv was performed The greater part 
of the fetus was found free m the peritoneal cavitv 
but It was partially adherent to the sigmoid and 
omentum The head was containe<l within the folds 
of the broad ligament on the left side The mass 
was removed and the uterus which was adherent 
and retroverted was dissected free and fixed to the 
anterior abdominal wall The gall bladder contained 
multiple small stones and was removed 17 davs later 
Convalescence terminated uneventfull> Four jears 
after the operation the patient was enjo>ing excel 
lent health and was working hard 
The specimen (Fig 5) consisted of a partially 
skeletonized fetus with the cord and remnants of 
the placenta attached The membranes partially 
surrounded the fetus and were closely attached to 
It at several points Microscopican> thev showed 
hvalinization and calcification The soft tissues of 
the fetus were shrunken absent in places and there 
was gross and miscroscopic evidence of calcification 
The specimen was classified as lithokclvphoprdion 
Case 7 A woman aged 26 vear had i child 
aged 1 1 \ ears She had not had miscarriages \bout 
2 years before the examination menstruation had 
ceased and pain in the back and everal fainting 
spells occurred The abdomen increased in size but 
she was not aware of anv movements as with the 
former pregnancy \t term she experienced labor 
pains and passed small pieces of tissue but no fetus 
Subsequently the abdomen gradually decreased in 
size and menstruation reappeared but backache 
persi ted 

\ movable mass was palpated in the lower part 
f the abdomen It appeared to be attached to the 
uterus Roentgenograms revealed the outline of a 


Fi Case? I ithotccnon removed 
from the left side of the pelvis 

large fetal head and a long dense shadow King 
transver civ m the pelvis Old extra uterine preg 
nanev and rupture were diagnosed The fetus was 
removed at laparotomy Convalescence was un 
eventful 

The specimen consi ted of a degenerating fetus of 
about S months development with the cord and 
placenta attaclied The latter was firm and on see 
tion produced a grating sensation Microscopically 
there was extensive hyalmization and the tissues 
were infiltrated with calcium salts The membranes 
were thickened and somewhat cartiligenous They 
partialh surrounded the fetus and were closely 
attached to it at several points On microscopic 
examination the structures appeared to be iairly 
well preserved there were deposits of calcium salts 
throughout especially marked within the vascular 
channels The soft tissues of the fetus were firm 
and did not show gross or microscopic evidence of 
calcification The specimen was classified as litho 
kclvphos 

Case 8 A woman aged j, years had missed 8 
successive menstrual periods 4 years previously 
She had been confined to bed during practically all 
of the first 4 months but her health improved and 
she was able to do housework during the latter 4 
month With the subsequent return of menstrua 
tion she gradually regained her health except for 
moderate dull pain and some soreness m the right 
lower quadrant Five months before examination 
she again thought she was pregnant There was 
severe pain m the lower part of the abdomen and 
she was confined to bed on several occasions Sub 
sequently menstruation reappeared health was re 
gained and all evidences of pregnancy gradually 
disappeared 

The cervix was small and the fundus of the utcru 
was moderatclv enlarged and retroverted A mass 
about 10 centimeters in diameter was palpated m 
the left bide of the pclvi and another about 3 or 4 
centimeters m diameter was palpated in the right 
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Side Oferaton rc eale I bilateral e t a uterine 
pregna c\ On the left side was a fctu jo centi 
mete long and on the rght side a Iithopxd on 
Both fetu e \ e e emo ed togethe jtb the 
0 aries the left tube and the pnendi and a plastic 
operat ns performei on the right tube The 
patient con ale ced une cntfulB an 1 a \car late 
was ell and do all of her house \ork 

The spe men from the 1 ft side a a well pre 
served fetus that from the rght si fe was mass 
IS b\ g b\ 6 centimeters (Fig 6) The httcr s 
closely adherent to an enlarged cjstic ovar\ The 
outer po tion of the ma s c nsisted of the mem 
branes greatU thickened and in places almost 
cartilagenous When sectionel they produced a 
grating sen ation and micro copic lly the\ showed 
heaw depo its of calc urn Within this shell \ ere 
the remai s of an almost completely skeletonized 
fctu the bone vere unusually hard and br ttic 
and the soft tissues were moderately infiltrated with 
calcium salts I he specimen w as classified as a I tbo 
kehphop-cd on 

Ca E g \ woman aged 45 y ars had one child 
aged 3 yea s She had had one mt c rriagc 14 
year prey ously T o years previously me stru 
t on h d cea ed for 3 months folio ed bv slight 
duly bleeding fo mo th Si ce th n ra n trua 
tion had occu ed irregularly 

k firm mass was p Ip ted to the rght of the 
uterus \t t\plorat n a fibromyoma f the uterus 
and a lilh padion from the r ght idc of the pel is 
\ereremo\el Exte i\c mflammat n urrounded 
th mass n the pel 1 The spec men as Jo t and 
not cl ssifed 

Ihe cla silication of these q cases is as fol 
lows hthokeh'pho 3 cases (37 5 per cent) 
hthokcUphopTdion cases (25 per cent) 


TtBLE III — SUtm\r\ OF D\T\ I\ JIWQ 
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lithotccnon 3 cases 5 per cent) and un 
classilicd I case 

The incidence of the different tape in this 
series (Table III) corre pond roughly with 
that m the cases noted in the literature 

ETIOLOOa 

The retention of a fetus within the ab 
domcn its development to the third month 
or more the ab ence of infection and the 
survival of (he mother for a period of years 
are essentials for the production of a litho 
pxdion Lithopxdion is mvarnbly the result 
of extra uterine pregnanev It is extremeh 
doubtful if a fetus retained within a norma! 
uterus ever undergoes this transformation be 
cause there the occurrence of infection lead 
rather to destruction of the ti sue of the fetus 
and skeletonization It is conceivable thit a 
fetus retained within the rudimentary horn 
of an incompletely developed uteru might 
escape this fate and cventualh undergo cilci 
hcation because under the e circumstance it 
would be protected to some extent from mfee 
tion Bat even so skeletonization usually 
occurs 

An analy is of the pregnancies rc ponsiblo 
for the production of the fetuses of litho 
pxdions shows that m 84 per cent of the Mav o 
Chmc cases and m 7^ per cent of the case 
revaewed there is clinical evidence of develop 
ment to or beyond the seventh month and 
m 60 per cent to term The a\ erage term of 
development in the sene as nearly as could 
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be determined ^\as about 7 months It 
appears that onl> the more mature fetuses 
undergo this transformation 
Leopold has shown experimentally that an 
immature fetus free in the abdomen of a 
rabbit will rapidly undergo absorption A 
similar fate awaits the immature fetus which 
enters the abdomen of a woman on the ter 
mination of extra uterine pregnancj 

It IS impossible to obtain reliable data re 
garding the t\pcs of extra uterine pregnancj 
that are most Iikel> to result in the production 
of lithopsdion In general it is the t>pe in 
which the fetus is most likelj to develop to 
near term and while this may occur in prac 
ticalh ever} t}pe it is more common m some 
than in others 

In tubal pregnane} adv anced dev clopmcnl 
of the fetus within the tube has been obscrv ed 
but rarel} Pregnanc} is usuall} terminated 
before the third month except in the rare in 
stances in which secondar} tube ovarian 
tubo abdominal mtraligamentary or abdom 
inal implantation saves the fetus and permits 
It to develop to term The same is true m 
the interstitial t>pe of pregnane} Pnmarv 
abdominal and ovarian pregnancies arc rela 
tivel} rare but thev reach advanced develop 
ment oftener than do tubal pregnancies 
Besides extra uterine pregnane} it is con 
ceivable that a mature fetus might enter the 
abdomen as the result of rupture of a preg 
nant uterus and the mother recover without 
surgical interference This accident how 
ever is usually fatal unless surgical measures 
are promptly instituted and then the fetus 
IS remov ed from the abdomen 

The fetus that continues to develop to 
maturity will die from deficient nutrition un 
less delivered b} abdominal section If it 
remains in the abdomen it will be disposed of 
in some manner b} the maternal organism 
Mummification adipocere and \anous 
t}'pes of fatt} change have been desenbed 
in these retained mature fetuses but it is not 
known if these changes are entirely different 
processes or mercl} successive steps in the 
production of lithopadion 
The exact chemical process b} whidi cal 
cium IS deposited in the tissues here or dsc 
where in the body is not well understood 



Fir 4 Case 5 Early hthokelyphos retained in the 
abdomen 19 months 


MacCallum states that there seems to be 
something peculiar about tissues living or 
dead which gives them the power to catch 
up the calcium from the circulating fluid and 
hold it firml} in solid form However no 
precise and satisfactor} chemical explanation 
has been offered 

The diagnosis of lithopTdion can practicall} 
alwa}S be made from the histor} but its pres 
ence is frequentl} not rccogni/ed because the 
condition is not borne in mind and the various 
events in the history are not correlated until 
the diagnosis has been made at operation 
The s}raptoms ma} be divided chronolog 
icall} into four groups corresponding to the 
successive stages m the development 

I T//e onsel oj the pregnancy In practicall} 
ever} instance the patient gives a histor} of 
pregnanev which has been at}'pical in some 
respects depending on the t}pe of pregnanc} 
responsible for the production of the fetus 
The s}'mptoras mav be those of ruptured 
tubal gestation which continues as a second 
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w abdomin il pregnanc\ In such a cai-e the 
^mptoms attendant on the rupture subside 
but the abdomen continues to enlar{,e and 
the other eMdences ol pregnancy persist In 
other ease the symptoms may be mi taken 
for those of mi carriage but inquir) di eloses 
the fact that a fetus y\as not pas ed and that 
instead of the ii ual cqucnce of e\ent fol 
Ion mg miscarriage the abdomen continued 
to enlarge and the other eyidences of preg 
nancy persisted 

In the eyent of primarj abdominal or 
oyarian ge tation the patient con iders her 
self pregnant and may notice nothing abnor 
mal during the early months except po sibl> 
pain or unusually active fetal moyements 


2 The termination of the pregnanc\ The 
latter months of the pregnancj are usually 
uneaentful and at or near term labor is 
initiated in an apparently normal manner 
I he pains continue to be mild ho\\e\er and 
ifter from 24 to 48 hour they cease entirely 
yyithout the delivery of a child This con 
stitutes what is commonly referred to as 
false or missed 1 ibor I he patient is no 
Ion er iwirc of fetal movements hhe grad 
lally recover her lualth menstruation re 
turn and the abdomen decrease m size 
t Littiil period The fetus now cease to 
CM t a such It becomes a para ite in the 
maternal abdomen and while it ma) continue 
to derive ome blood suppl> from the mother 
itleid only a pa sivc existence Its bulk has 
dcerci ed with the t cape or ab orption of the 
imniotic fluid Dehydration occur and the 
tissues bc„in to be infiltrated by calcium salts 
l)unn„ this penod the patient is free from 
vmptoms e\tept thit he may still be aware 
of the pre cnee of a mass in the pelvi 1 rom 
to o or more y cars may elapse in this man 
ner while the fetus is bein„ gradually trans 
formed into a lilhopidion 
4 Lite sMupioms In about 6 per cent 
of cases if the patient live late symptoms 
eventually develop The) emsi t of mild 
abdominal pain or i con ciousness ol fullne s 
in the pel\i frequently as oeiated with a 
persistent foul \agmal di charge ^\mp 
toms of bladder irritation ma> result from 
pre sure of the ma s on the bladder or from 
secondary cjstitis If the patient 1 untreated 
the Iithopadion may rupture into the adjacent 
\i ccra or through the abdominal wall 

The general health of the patient may be 
ummpaired at this time or there may be con 
sidcrablc emaeiation and loss ot weij^ht \ 
hard mass usually i oeiated with slight ten 
derne s is present in the lower part of the 
abdomen in practicall) everj case On yarn 
nal examination this mass maj be palp ited 
on one or the other side of the pelvis It 1 
frequently ittached to the uterus pu hing it 
to one side Its extreme hardness 1 chirac 
tenstic and a crackling sensation sometime 
may be elicited by pre ure 

Koentgenogram are characteristic Kirk 
lin and Simon ha\ e pointed out that the fetus 
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appears much more distinctU than in a nor 
malpregnanc\ becau eoi itsincrea’^eddenaitN 
and because it is not urrounded b\ amniotic 
fluid or the thick uterine ^alls The fetus 
ma\ al o occup\ an abnormal po ition and 
ma\ a “^ume an abnormal attitude or be com 
pleteU di articulated Other lis ue=. be ides 
the skeleton i\hich ha\e become inhltratcd 
wnth calaum salts will produce an extraskel 
etal shadow of \arMng demiU and outline 
depending on the extent of the c deification 
and the portions of the products of conception 
inxohed Such ob creations m a patient who 
presents none of the s\ mptoms of pregnanc\ 
or who has pa ed through the menopause 
or in whom a normal uterus can be outlined 
are sufficient eNidence on which to ba e the 
diagno Is of hthoptdion 

The conditions with which hthopxdions are 
mo t frequentU confused are calcihed fibro 
m\ omata and o\ anan dermoid In the pre 
ence of a hard ma s m the pehis exen when 
the histon of a mi carnage or a omewhat 
auqucal pregnano i given either of the^e 
diagno es mav ea lU pa s unquestioned unle s 
thepo sibiliU of hthopxdion 1 borne in mind 
It should be remembered however that fibro 
mv omata when thev become sufBcientK cal 
cmedtobeconfu edwithahthop-edion rareh 
produce svmptom and diagno is should be 
made w ith caution w hen snnptomsarepresent 

Ovanan dermoid mav be a ource of con 
fu ion except when thev are bilateral Pre 
vious mi carnage or atvpical pregnanev i 
not an e ential part of the hi torv of ovanan 
dermoid although Kouckv found that in 63 
per cent of the ca es in his enes there was a 
hi torv of previous pregnanev or miscamage 
Roentgenograms of the pelvis alwaxs furnish 
positive data which establi h the presence or 
absence of hthopTdion or calcified fibro 
mvoma and the presence of teeth will estab 
li h the diagno i of dermoid 

TRE \TilEVr 

It appears from Kuechcnmei ter & article 
that the tiP't ca e to be succes fuUv treated 
bv abdominal ection was that reported bv 
the barber surgeon v on \Y einhardt in iSo 
bince then the relative frequenev of the ur 
gicallv treated ca es ha teadiK increa ed 



Fi" 6 Ca c S LithokeUphopEdion retained in 
abdomen 4 > car« 

The treatment is now practicalK alw 
con idcred to be urgical unle the pati 
1 adv anced in v eir and free from s\ rapto 
or unle operation 1 contra indicated 
some other rea on \\ hen the calcare 
ma -5 Is more or !e s free in the abdomi 
cavitv Its removal IS imple but when boi 
down to the ncighbonng organs bv a dc 
mass of adhesion or if it has ruptured j 
ome Mscus and the whole mass i infect 
Its removal immcdiateh becomes more di 
cult and attended bv omc hazard In c 
in tance^ the uterus and adnexa are so do 
adherent to the ma that it is nece an. 
remove them al o Mhen the bladder or 
intc^tinc^ arc closelv adherent to the mas 
frequentlv happens that partial perforat 
has alreadv occurred and great care mu t 
cxerci ed in dis ecting the e organ free 
guard again t completion of the perforati 
or when this is unavoidable to recOj^nize i 
repair it Ihe raw surface which remain 
frequentlv exten ive and mav be the cau ( 
the formation ol adhe ion and inte tinal 
truction 

PROGNOSIS 

A lilhop'Ldion mav not cau e svmptoi 
and its prt ence mav be un u pectetl unli 
1 found at nccrop v after the patient s de; 
from ome other cau e In more than 60 
centofeae however vmplom attnbuta 
to the presence of the hthopxdion dev c 
after a period of quie cence of from to 
vear The sv mptoms are usuallv mild 
iir t and mav become more evere and 
attended bv marked wcaknes and emac 
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tion In neglected cases perforation into 
neighboring Mstcra or through the abdominal 
nail ma> occur 

In \u\ra> s case carcinoma de\eIoptd 
about the hthopTdion the onl) case on 
record In the case reported by Brj ant death 
was from intestinal obstruction 

The mortalitj rate from the surgical re 
mo\al of IithopTdion is low In this sents 
there was onlj one death the patient had 
an infected lithokelyphos The subsequent 
health of the patients was uniformU good 
o\tr periods of i to i j years alter operation 

The presence of a lithopxdion in itself is 
not markedly mimical to conception or child 
bearing and ma\ exert no influence on labor 
\ number of cases ha\e been reporttd in 
which conception and normal delivery have 
occurred in the presence of a lithopx<lion 

SVM 1 \R\ 

Lithopxdioii litcralK means a stone child 
but the name is applied to anv fetus in which 
the soft tissues or the fetal membranes have 
become infiltrated with calcium salts One 
hundred and seventy four cases have been 
noted in the literature and g additional cases 
reported from the Mavo Clinic 

Lithopxdions ma\ be divided into three 
groups depending on the structures involved 
in the process of calcification ( i) hthokelphos 
membranes alone taltrfted ( ) hthokeUpho 
pxdion both membranes and fetus calcified 
and (3) lithotecnon (true lithopxdion of 
Kuechenmeister) the fetus alone is calcified 
and the membranes are absent or do ely 
wrapped about the fetus 

The svmptoms of lithopxdion arc always 
typical but the diagnosis is usuallv not made 
prior to operation or necropsy because the 
condition is not borne in mind and the igni 
ticant events in the history are not properlv 
correlated until after the diagnosis has been 
established at operation In the presence of 
a pelvic tumor which is unusually hard 
especially when attended by symptoms the 
possibihtv of a lithopxdion should be con 
sidered Roentgenograms constitute a valu 
able aid to the diagnosis The treatment is 
usually surgical The mortality rate is low 
and the prognosis is good following removal 
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CENTRAL DISLOCATION FRACTURES OF THE ACETABULUM 

li\ E L ELnSO\ AB AID ScD FICS PfntADCLPfrn 

AND 

\ \\ MURRW WRIGHT MD PHiLADEtPiriA 
F mth ID pi tm t fth U ty fP >1 H j t I 


S INCE 1778 ^^hen Hcnncus Allison (2) 
first reported a case of fracture of the 
acetabulum there haa e come to the 
authors attention fewer than 50 authentic 
cases of penetrating fracture of the acetabu 
lum with central dislocation of the head of 
the femur The condition has been described 
b> different writers under aanous and cum 
bersome titles Man> of the cases were diag 
nosed onlj clinicallj and were unconfirmed 
b} subsequent \ raj operation or autopsj 
findings ^'aughan has coaered the subject 
well Reporting a case m a comprehensia c 
reaiew of the literature m 191 he was able 
to find onlj 26 positia e and 39 doubtful cases 
Woermcr (31) in 1907 collected all reported 
cases — 41 — but rejected 25 because the diag 
nosis was not substantiated Since then Kel 
logg Speed has reported cases Page and 
Bristow 1 Cotton 5 R\an i Colej i 
Peet I Kleinberg 3 and Roj al Whitman 3 
personal ca<ies and mentioned 5 others that 
came indircctlj to his attention Fullers 
senes is anahzcd b\ A aughan I ew writers 
ha\ e reported more than 3 personal cases In 



1 1 t C s 8 F Tctu cofthenm ithnodj placcmc t 
of the 1 ad t th t me of the c amm tion I tie t fell 
on the t ochanfe 


this article the senior author reports 5 pt 
sonal and 10 other cases from the Surgu 
Sera ice of the Unuersitj of Pennsjhan 
Hospital 

The diagnosis is made essentiallj b> N r 
examination A careful studj of the i 
ported cases enables the authors to confii 
the two tjpes described bj \arious authonti 
and to point out that the two tjpes are b 
relatixe stages (complete and incomplete) 
perforating penetrating or bursting fractur 
of the acetabulum Fractures of the aceta 
ulum maj be divided into three groups 

1 Fracture of the rim (Figs i and 2) 

2 Radiating fractures of the acetabulu 
including fractures of the floor and epiphjse 
‘Reparation of the floor of the acetabulu 
ffig j) 

3 Penetrating fractures with or withoi 
mtrapehic displacement of the head of tl 
femur (Figs 4 and 5) 

Cotton describes two tjpes as smashing (r 
diating) and perforating (or penetrating) Tl 
difference between the two from an etiologic 
standpoint is probablj but a difference in tl 



1 1 Case 14 r acturcofthenm Note that there 
the hrst degree of d placement of the f moral hea 
1>1 ect t uma 
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I jC oRdt fat ofth t bulum F c 4 C P n t at d (b t 1,1 f t f th 
\ t the I ead of th fe th ( i lat n th a tab I m Not th f a m t d nt the p 1 c 

th pp p t Is f th i t fa I (h li m it> h <1 f th f m 1 h d 

amount of Molence In one ci'^e (Fig ) a hea<l of the femur ms. forced through the 
cert im 'imount of violence cauied a smashing opening cuu ed b> the preceding fracture 
ot the floor of the acetabulum in an adult or paiholog> 

an epiphj'-eal separation in the \oung In a In rcalitv then there are three stages or 
second case (Fig t) greater amount of degrees namclv lirst degree sma hing or 
violence caused a bursting of the radiating radiation second de^’roe burstin of frag 
fricturtd fra meats and in a third case (fig menis or separation third degree perforation 
4) \ here the violence was still «,reater the penctrition or central dislocation of the head 
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of the femur into the poh ic ct.\ itj The litter 
stage ma> Mr> from in impiction of the 
femoral head into the acetabuUr opening to 
complete dislocation with the head of the 
femur resting upon the sacrum 

ETIOLOGI 

The earl) literature and inaccuratcl) re 
ported cases since then lead to the in 
ference that the fracture and subsequent dis 
location occur from \ lolence to the acetabulum 
transmitted through the long axis of the femur 
b) the neck and head of the femur Falls 
from a height upon the feet probably ma) 
cause a fracture of this type but most cases 
that have been carefull) studied (Moore 
Whitman Colev Kleinberg) show that direct 
V lolence upon the great trochanter is the usual 
etiological factor Virevaux claims to have 
produced experimental!) fractures of the ace 
tabulum bv violence through the femur with 
out adduction or abduction Katz likens the 
production to the jamming of a hammer or 
axe handle through its own head b) striking 
the head of the handle with great violence 
kroenlcin has reported a bilateral case in 
which the patient had fallen and landed on 
his feet Both femoral heads were found to be 
driven into the pelvis 
Though the diagnosis of penetrating frac 
tures of the acetabulum and their degree is 
pnncipall) madeb) \ ri) examination van 
ous presumptive signs ma) warrant one in 
making a diagnosis before rcontgenologic ex 
amination is made Attention is called to the 
fact that over half of the cases pre ent frac 
tures of other bones of the pelvis which ma) 
complicate or obscure the diagnosis As Cot 
ton pointsout whcntheacctabulumissmashcd 
and the continued violence drives the femur 
against the pelvic frame after perforation of 
the femoral head the pelv ic arch almost neccs 
s irilv must giv e in (Fig 5) Rv an has rccentl) 
reported 3 pelv ic fractures (Fig 6) 

SIMILE CASES 

I Flattening of the trochanter of the af 
fected side w ill v ar) w ith the degree of central 
di'^location 

Shortening depends upon the extent to 
vs hich the femoral head is displaced Vaughan 



Tig 7 Ro>al WTiitman tbduction — Reduction Xo 
that the great trochanter acts as a fulcrum \ hile tl 
femur is abducted b> drawing the head of the femur fro 
the acetabulum 

noted in his 26 collected cases that outwar 
rotation of the femur occurred in 1 1 cases 11 
ward rotation in i flattening of the trochanti 
m 50 per cent and shortening as a rule 

^ Flexion abduction and external rot' 
tion likewise var) in amount or are absent 
there IS but relativ ely slight luxation 

4 Obturator pain depends upon fragmer 
injur) to or pressure of the femoral head upo 
the obturator nerve (Figs 1 to 6) 

5 Injuries to the blood v essels and bladdi 
ma) occur with sub equent himorrhage an 
extravasation of urine though these mjurif 
arc more common with accompan)ing fra< 
tures to the bone of the pelv is Injurv to th 
rectum is rare Fuller s case (No ) presente 
blood m the fxces and urine 

6 Crepitus ma) be present or not d( 
pending upon the decree of fracture and c 
dislocation '^ands reports a case withou 
crepitus external rotation ev ersion of foo 
or shortening 

7 Tenderness over and pain in the hip o 
lateral pressure over the trochanters is alwav 
present (Kleinberg) 

8 Invariably there is a restriction wit 
pain in all movements of the thigh thoug 
cases have walked immediatel) after injur 
(Adams) and others hav e been unrecognizc 
at the time According to Fuller motion dc 
pends upon the size of the opening in the act 
tabulum If the opening is small motion 1 
greatl) limited if large the movements ar 
free 

9 Palpation b) rectum or vagina of th 
head of the dislocated femur and the displace 
fragments naturally depends upon the exten 
of patholog) m the individual case Of 
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cases, collected bj Vaughan the fracture or 
dislocation was felt bj vagina or rectum m 14 
cases 

10 Occasionally pain and tenderness above 
Poupart s ligament is noted (Fuller) Neuhof 
reports a 6'^ > ear old girl with a full Scarpa s 
triangle 

11 Injury to the sciatic nerve with result 
ant pain and various degrees of paraljsis may 
be noted 

1 2 Since 5O per cent or more of the e frac 
turesare complicated b\ other pelvic fractures 
associated injuries mav marufest themselves, 
according to the individual case Ecchvmosis 
overthegreat troch’inter Jowtr abdomen and 
scrotum mav be present with or without ten 
derncss and rigidity of the adjacent hvpo 
gastric region The junior author has noted 
m a recent case of multiple fractures of the 
left pelvis and ischium a marked swelling and 
ecchymosis of the corresponding left halt of 
the scrotum occurring within 18 hours after 
injury due to trauma of the pudendal blood 
vessels of that side Fractures of any and all 
bones of the pelvis may occur as complications 
though those of the sacrum and cocev \ are ex 
tremely rare (*'cudder) Injuries to the os 
pubis and ischium are common {33 per cent 
and 20 per cent of this series) Sacro iliac af 
/ections are probabh frequently overlooked 
while the surgeon s attention is focused upon 
the primary lesion The authors cannot rec 
ommend too strongly the making of a careful 
and painstaking examination m co operation 
with neurologists when indicated of all frac 
tures of the pelvis G G Davis has called 
especial attention to peroneal palsv (drop 
foot) which he says occurs in per cent of all 
pelvic fractures and is due to trauma to the 
nerve at its origin in the lumbosacral cord as 
it lies at the pelvic bnm 

Ihe nerve lesions most common to peKic 
fractures are those of the peroneal obturator 
pudic and sciatic nerves Jlorrel Lavallee 
reports an autopsy in which the head of the 
femur was found pressing on the obturator 
nerve and explained the severe pam noted 
Adams reports a hyperastbesia of the lower 
sacral nen es disappearing in 4S hours ju a 
case which was complicated hv a sacroiliac 
luxation 


NERV-E COMPLieVTIONS 
In 15 of our cases nerv e complications oc 
curred in 5 or 33 per cent The sciatic was 
partially paralvzed in 2 cases or 13 per tent 
(Cases I and 15 ) Obturator pain occurred in 
3 cases or 20 per cent (Cases 6 14 and 15) 
Peroneal paralysis occurred m 2 cases or 13 
per cent (Cases and 15) Pudic pain occurred 
in I case or 6 6 per cent (Case ) 

Injunes to the blood vessels viscera and 
bladder are most common in cases associated 
with multiple fractures of the pelvis These 
demand immediate surgical mterv ention Lit 
tie appears in the literature relative to injury 
to the great blood ves els as the e patients 
die quickly the bladder not infrequently (ex 
trapentoneally or intrapentoneallv) and the 
urethra may be crushed or lacerated in frac 
tures of the pubis and 1 chium Acute reten 
tion of urine hematuria and extravasation 
of urine are to be watched for Extravasation 
will depend on whether the injurv to the 
urethra occurs anteriorly between or poste 
nor to the layers of the triangular licament 
In the first case the urine usually follows 
the rectum and reaches the margin of the 
anus In the second it disst-cts between the 
two layers where it remains until suppuration 
occurs or the surgeons knife intervenes If 
rupture superficial to the anterior lay erof the 
triangular ligament occurs the urine passes 
into the scrotum and may mount up to the 
abdomen between the symphysis and pubic 
«:pme Table I indicates the associated m 
Junes found in the authors cases 

It would hardh seem possible that fractures 
of the acetabulum with or without central dis 
location could escape unnoticed or be per 
nutted to pass without an \ ray cxamina 
tion \\ hitman however observed an opera 
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tion for pehic tumor which pro\ed to be a 
pre\iousl> dislocated femoral head a history 
and careful physical examination haxmg ap 
parentl> been dispen'ied with by the gynecol 
ogist Healsosaw anotherpatientwho walked 
to the hospital with a cane and who still had 
pain 7 weeks after injur> Fuller saw a case 
II months after injury with ankylosis and 
atroph> of all muscles m a >oung conductor 
27jearsold who was practicallj acrippleand 
whose case had been diagnosed as contusion 
of the hip klembcrg has seen 3 neglected 
cases and decries the making and diagnosing 
of roentgenograms bj practicing ph\sicians 
who onl} incidentally and occasionallj use 
an \ ra> machine of their own One patient 
came 4 weeks after injuia with a cane and 
pain and the N. ra> picture showed an ace 
tabular fracture with little displacement of 
the head of the femur the man refused treat 
ment A second had been kept in bed 6 weeks 
and then permitted to use a cane (with pain) 
before klemberg saw him Examination re 
a ealed atroph> of the leg and the \ ra> 
picture showed a fracture dislocation of the 
acetabulum with fracture of the os pubis 
The third a female had been examined with 
the \ rax originall> and the report was 
negative She was kept in bed 5 months 
with baking and massage then (still with 
pam) w as gix en a cane She w as seen i month 
later b> kleinberg (7 months after injury) 
Flexion and adduction were painful and ab 
duction was markedly restricted The \ ray 
examination showed a fracture dislocation 
of the acetabulum xxith a large mtrapcKic 
bulging calcareous mass Cotton has like 
wise seen a case of 33 years duration though 
the man is quite active despite a stiff hip 
Three of the present series were i to 30 
months old before seen by the attending 
surgeon Careful examination of the hip 
movements and measurements of the lower 
extremities cannot be overemphasized in all 
injuries to the pelvis and lower extremities 

SE\ 

Central dislocation fractures of the ace 
tabulum occur more frequently in males than 
in females as more men are engaged in the 
industrial trades Increasing rapid transpor 


tation and automobile accidents may affect 
either sex In our service the sex incidence is 
80 per cent males and 20 per cent females 

AGE 

These fractures occur more frequently in 
early middle life Ihe youngest of our cases 
was 20 years old the oldest ^8 and the 
average 38 y ears old 

LOG VTIOV 

Rrocnlem reports a case of bilateral frac 
ture and one such case is included m the 
authors senes The majority of cases ap 
parently appear (ii to 3) on the left side 

INCIDENCE 

Though the literature and textbooks would 
indicate that this condition is a relatu eU in 
frequent one the authors find it not at all un 
common Fifteen cases were seen at the Uni 
versity of Pennsylvania Hospital between 1909 
and 1927 at the same time that rojoo frac 
tures were treated making its occurrence 
assume the proportion of i 687 fractures 
During this same period 12 other fractures 
and epiphyseal separations of the pelvis were 
observed As 4 of the reported series have 
occurred during the last 18 months and all 
were due to automobile accidents it is thought 
that more fractures of this type may be seen 
m the future 

PRODUCTION 

Of 8 cases in the literature in which the 
cause was mentioned 7 were due to direct 
violence over the great trochanter and 1 was 
doubtful Of this reported senes 4 were due 
to jamming injuries to the hip in automobile 
accidents 2 to direct force ov er the hip 2 to 
crushing violence i to a fall on the hip while 
skating and 6 were caused by falls from a 
height in which it could not be ascertained 
what part of the patient s body hit the ground 
first Direct v lolencc ov er the great trochanter 
was certain in this group in 9 of 15 cases or 
60 per cent of the 7 of 8 cases from the lit 
erature 97 5 per cent 

TRE XTilENT 

Delayed or non union has not occurred in 
either the authors or reported cases The 
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treatment \aries in simple and complicated 
cases depending upon %\hether an acetabular 
fracture with central dislocation alone {46 per 
cent) or other fractures of the peKis are like 
wise sustained ^53 per cent) Gri\e injuries 
to intrapeUic blood \essel demand ironic 
diate operation and transfusion Ruptures or 
lacerations of the bladder require immediate 
laparotom\ suture of the bladder drainage 
and a permanent citheter left in place until 
healing is assured Laceration of the urethra 
requires perineal incision repair of the ure 
thra and the lea\ing of a catheter in place 
until heahn^, has occurred 

When due to sacro iliac subluxation ner\e 
injuries should be treated b\ immobilizing the 
sacro iliac joint when due to pressure of irag 
ments or a dislocited femoral head they 
should be treated b> reduction of the dislo 
cation and an attempt should be made to cor 
rett or change the position of the fragments 
under anesthesia b> flexion abduction or 
adduction and external rotation of the thigh 
under the fluoroscope If the obturator nerve 
IS injured by the femoral head or engulfed m 
scar tissue or callu formation little can be 
done other than the admim tration of pallia 
live treatment The sooner nerve injuries are 
recognized the sooner procedures and correc 
tions can be instituted for their alleviation 
when they remain unrecognized until during 
or after convalc cence little tan be done 
In peroneal nerve le'sions the foot should be 
supported massage and electricitv should be 
applied early during fracture he ding One 
year later if there has been complete division 
or permanent damage to the peroneal nerve 
in the lumbosacral cord the peroneus longus 
may be transplanted into the anterior tibial 
tendon by the Mayer technique (Scudder) 
Reduction of the dislocation is be t done b> 
closed methods Cthtr ana.sthe la and com 
plete muscular relaxation should be utilizetl 
Lateral (outward) rotation and longitudinal 
traction under anoisthesia may be employed 
as advised b\ Cotton and others Koyal 
Whitman has had very good success in using 
extreme abduction and lateral traction dur 
mg which procedure the great trochanter en 
gages upon the acetabular rim or ilium and 
with the femoral shaft abducted as a long 


lever the head of the femur is forced out of 
the pelvis (Fig 7) Kleinberg successfully 
used this method in a case of 7 months dura 
tion when lateral and horizontal traction or 
weight suspension would have been useless 
Care should be used to cause no further dam 
age than has already been done as sacro iliac 
subluxation and fractures of the pubis and 
ischium may injure nerves bladder andureth 
ra if manipulated violently If the dislocation 
IS not reducible open operation is apparently 
unwise fScudder) In a case (Vaughan) in 
which closed methods failed open operation 
resulted in suppuration of the hip joint 
Reduction may be maintained by the use 
of a plaster spica including the trunk hips 
thigh and leg the lower extremitv being ab 
ducted ind cxternallv rotated Page ind 
Bristow advise 50 degrees abduction 20 
degrees flexion and 10 degrees external rota 
tion 0 that the limb will be m the best func 
tional position should partial or complete 
ankvlosi take place If the condition has 
been recognized early and treated no inky 
losis has occurred in the authors senes or in 
those cases r ported m the literature Partial 
ankylosis occurred m Kleinberg s case of 7 
months standing but he nevertheless reduced 
It bv Whitmans abduction method Carh 
motion will of course prevent ankylosis and 
should be instituted m all cases In 5 or 6 
weeks (Coley) the plaster spici may be cut 
at the knee the leg freed and mobilized and 
allowed to rest m a chair and walking per 
mitfed with crutches and liter with a cane 
The entire cast should be discarded 10 weeks 
after application if not sooner W hitman had 
a recurrence when the spica ^\as discarded 
after 7 weeks and the patient was permitted 
to walk The dislocation was again reduced 
and imroobiJjzafion for 10 weeks effected a 
cure Length of immobilization m simple 
cases will depend upon the size of the perfora 
tion Adams used a pelvic cast for only 10 

days Specdadvise a plaster spica for approx 
imately 4 weeks in the non penetrating tvpc 
of acetabular fracture 
Loepp in a recurrent case used 20 pound 
extension for 3 months without splints or 
plaster Scudder recommend suspen ion (m 
a pelvic cradle) and traction The latter 
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should be considered in the presence of frac 
tures to other peKic bones Fuller fa\orb ab 
duction or adduction traction and counter 
traction Simple extension and immobiliza 
tion i\ith sandbags have likewase been used 
As Cotton points out there is no standard 
treatment Each case is and should be a law 
unto itself Though abduction and weight 
extension ma> be sufficient in some cases 
considering the number of casen with asso 
ciated fractures the plaster spica with the leg 
abducted flexed and externalK rotated is 
probably best 

RESULTS 

In the liluature the results have varied 
In untreated cases in which there is not great 
penetration a new socket (with use of the 
joint) may form and gn e satisfaclorv func 
tion (Speed) There is generally some hmita 
tion of motion slight shortening and stiff 
ne&s of the hip (Scudder Vaughan) Lendrick 
once saw a middle aged man untreated who 
later was able to take long tramping tops m 
German fashion Autopsy after death from 
tuberculosis rev ealed the femoral head dnv en 
into the pelvis where a new bonv cavity had 
been formed Both pubes and ischium had 
been fractured An unrecognized case in a 
young man een by Fuller caused incapaci 
tation for life Coley s patient rode a bicycle 
/ months after mjurv 

In the authors senes a follow up has been 
obtainable m only 7 cases 466 per cent 
Five of this number (Cases ^ 8 ii 12 and 
I j) are doing their former work one 
(Case 14) lighter work and one (Case i^) is 
in an asylum with psychosis (due to fractured 
skull) Three have a slight limp (Cases 5 8 
andii) and 3 (Cases i 13 and 14) show hmita 
tion of motion and slight pain (Fig 6) 

PROGNOSIS 

Recurrence Recurrence did not take place 
in any of the cases here reported Speed 
advases resection of the head of the femur if 
the acetabular opening is large and recurrence 
continues Whitman had one recurrence 
Loepp another and Schloffer has shown by 
the "V ray a case that primarily showed onU 
a fractured acetabulum but 5 dav slater when 
again subjected to X ray examination there 


was found to be a dislocation due to c< 
traction of muscles In simple cases the pr 
nosis is good if reduction and immobilizat 
are accomplished early In complicated ca 
the outlook IS gray e There is generally so 
limitation of motion with slight shorten: 
and stiffness of joints depending upon 1 
severity of the fracture and associated in 
Ties Vaughans 18 cases showed 3 perf 
results 7 with limited motion 7withsWt 
mg with stiff joints i with outward ro 
tion and abduction and i totally incapa 
tated 

Moriahh None of the cises in t 
senes died Fuller reports 50 per cent mort 
ily and \ aughan found 30 per cent mortal 
in 26 collected cases and 47 per cent in 
doubtful cases The mortality is due to v 
ceral injunes complications and shock 
II cases reported by Katz 6 died in the fi 
week Arreger reporting 33 collected cases 
fractures of the pelvis (diagnosis of cent 
fracture dislocation proved m only 6 case 
showed a mortality of 16 cases mostly in 1 
first week 

In general it mav be stated that simj 
acetabular fractures with central dislocati 
give a low mortality Cases complicated 
other pelvic fractures causing mtrapelvic a 
intra abdominal injuries and by cranial 
juries are to be regarded as grave their 01 
come depending upon earlv recognition a 
appropriate treatment 

SUililVRV OF FIFTEEN CASES VND REVIEW 
OF THE LITER ATXHIE 

1 Penetrating fracture of the acetabuli 
with central dislocation of the head of t 
femur is a distinct entity and not a ranty 
IS apparently on the increase because 
the onward march of civilization 

*» There are varying degrees of this fri 
ture dislocation 

3 Associated pelv ic fractures occur in ov 
50 per cent of cases 

4 Pelvic and abdominal complicatio 
are ever to be borne in mind anticipate 
and treated early 

5 Nerve injuries occur as high as ^3 p 
cent Careful examinations and due rega 
to patients complaints are to be emphasize 
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6 Unrecognized fracture dislocations oc 
cur too often 

7 Reduction IS generall> best achie\ed bj 
anxsthesia flexion and wide abduction with 
slight external rotation 

8 Recurrence takes place if immobiliza 
tion IS not properly secured 

g Immobilization w hen possible should be 
secured b> a plaster spica to the bod> hip 
and lower extremity placed in abduction 
slight flexion and external rotation 

10 Mortality ranges from o to 50 per cent 
depending upon associated injuries complica 
tions and treatment 

1 1 Careful and frequent examinations 
earl> treatment of all injuries and observant 
stud> will effect a shorter convalescence bet 
ter anatomical result and increased function 
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TRANSVERSE CONIOTOMY FOR THE RELIEF OF CERTAIN TYPES OF 
CASES OF LARYNGEAL OBSTRUCTION 

By M BVCKER MD Br cefort Connecticut 
F mhDptmtfS ryVIl hlfMd lb ICl fhNH llptl 


I N 1 certain number of cases lar>ngeal 
obstruction ends fatalJ> either because 
immediate surgical attention is not a\ail 
able or because of untouard results following 
tracheotomv 1 rans\ erse coniotoma (inasion 
of the cncoth>roid ligament) offers an etfec 
ti\ e procedure m some of these instances Its 
simplicity puts It within the hands of e\er> 
practitioner in time of emergency 

niSTOR\ 

Ihe origin of relicaing respiratory obstruc 
tion ba the operatiac establishment of an 
artificial opening below the point of obstruc 
tion can be traced back to ancient medicine 
A representatiae of the renaissance the 
anatomist Fabncius ab ^quapendente (15^0) 
first de\ ised the operation of low tracheotome 
which remained the onl\ classical method 
until 1776 At that time another celebrated 
anatomist \ icq d Az\r {14) proposed before 
the ^ociete Roy ale de M decinea new opera 
tion based upon the <liaision 0/ the cricothy 
roid ligament (ligamentum conicum) and the 
in ertion of a cannula for the relief ol respi 
ratora obstruction Soon after this work 
was published a controaersa arose as to the 
practicability of \icq dAzyrs operation 
\mong those who strongly recommended ii 
use were Furcroa Bichat and Dc ault (7) 
A number of surgeons successfully performed 
the ncaa laryngotoma on human beings 
but the operation was neaer generally accept 
cd and oon disappeared 

Early in the nineteenth century Boaer 
originated the high tracheotomy About the 
same time Dc ault (2) passed a curacd tube 
along the nostril into the opening of the 
glottis and thus e tablished the basis for 
O Dwyers work on the intubation of the 
laranx In 1910 Otto Franck (5) urged 
the transaerse diaision of the trachea More 
recently Bingel fi) has ardentla adaocated 
this method and his pointed out its adaan 
tages Thi operation howeaer 1 a aery 


old one as it was introduced by Antillusin the 
‘second Centura 

A vast amount of literature has accumulated 
on the surgera of the larynx and trachea 
Howeaer onla one author (i ) as far as we 
knoaa mentions that the incision of the cnco 
thyroid ligament alone suffices to produce a 
satisfactora opening and does not need to be 
lollowed ba the introduction of a tracheal 
cannula 

ANATOMY 

The outstanding anatomical landmarks m 
this operation are the thyroid and the cricoid 
cartilages which arc easily outlined on 
superlicial palpation Between the lower 
border of the thy roid and the upper border of 
the cncoid cartilage there extend the cnco 
tha roid ligament The anterior portion of this 
structure has a trigonal shape its ule being, 
formed bv the cricotharoid muscles (Fi" 4) 

The ternothyroid muscle diverge upward 
and <lo not he in front of the conic ligament 
The sternohyoid muscle he laterally to the 
ligament howeaer the latter is covered by 
a fringe of fascia connecting these mu'^cle 
Anterior to the ligament embedded m a small 
amount of connective ti sue there are a few 
\cnules and lamphatic vessels penetrating the 
membrane A small lamph node may also be 
found here the so called prelary ng,eal lamph 
gland Also a small anastomotic arterial 
branch crosses this lield transaerscla con 
necting the superior thyroid arteric which 
run lateralla at a distance from the conic 
ligament The course of this small artera is 
parallel and close to the lower border of the 
tha roid cartilage fhis vessel can hardly be 
of any enous practical importance and it is 
not liable to be cut in a transverse inci ion of 
the conic ligament near the upper border of 
the cricoid cartilage 

In a certain number of mdia iduals the lobu 
paramidahs of the tha roid gland reache the 
intercncothy roid space extending from the 
thyroid 1 thmus upward It rarely consi ts 
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r Relations antcriorlj oJ the cncothj roid membrane (From Dca\cr s I 


of glandular elements but is Cisentiall) a conic ligament is fairl> round and has a di 
small rudimcntar> structure made up of con ameter of about 15 millimeters It is mam 

nectne tissue and is of no significance ivhat tamed and supported b\ the cricoid cartilage 

e\cr(i2) The next Ia>ers antenorl> are the tv Inch is a strong complete ring and increases 
superficial fasciae and lasth a more or less considcrablj m size from before backward 
insignificant amount of subcutaneous tissue Indeed the posterior wall of the cricoid 
and skin In some individuals the median \ cm cartilage is about 2 centimeters high and 
of the neck mav run subcutaneousl> m front about 3 millimeters thick This is the onl> 

of the conic ligament Figure i is an illustra firm cartilaginous wall between the lar>ngo 

tion of the topographic anatomv of the oper tracheal tube and the cesophagus (Fig 2) 
ative field according to Deaver As to the dimensions of the conic ligament 

Posteriorlj toward the laryngotracheal itself Us height is about 10 millimeters its 
lumen the conic ligament is cov ered bj a thm length about 15 millimeters It doe not 
iaver of connective tissue lying directly be however end sharply but finds its contmu 
tween the ligament and the mucous mem ation m the conus elasticus a structure ex 
branc of the larynx This layer connects the tending along the walls of the lower division 
ligament with the mucous membrane very of the larv nx (Fig 3) 

lirmly that both adhere closely to each Histologically the conic ligament is a 
other The entire thickness of these structure fairlv firm clastic membrane whose fibers 
from the surface of the skin to that of the run parallel to the axis of the bodv from the 
miico a in manv individuals doc not exceed cncoid upward to the thvroid cartihf^e Con 
8 millimeters sequcntly a transver c incision perpendicular 

With regard to the topographic rel ition of to the traction force of the fiber of the mem 
the conic ligament to other near b\ structure branc divides the latter into two parts which 
of the larvnx the following has been ascer retract spontaneously The resultant opening 
lamed by the examination of adult speamens has a fairlv regular oval shape with a long 
A transverse incision of the conic ligament transverse and a short vertical axis and it 
above the cncoid cartilage opens the upper remains open of its own accord The divided 
respiratory tract at least i millimctcn> below mucosa closely adhering to the ligament 
the level of the true vocal cords The lumen through dense connective tissue follows pre 
of the rcspiratorv passage at the level of the ciscly the spontaneously retracting parts of 
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the Jigunent These phenomena were pro 
duccd on fresh cada\ ers at autopsy 

EXPERIMENTS ON DOCS 
The anatomical dilTerences between trans 
aerse coniotom> m human beings and m 
dogs are slight The distance from the vocal 
cords to the conic ligament in dogs is less 
than in the human subject The sternoh>oid 
muscles in dogs he dircctl> in front of the 
conic ligament whereas in man the c muscles 
leave the ligament free between them 
Each animal was anesthetized bv the ad 
ministration of ether and ftxed on the operat 
mg tabic with the head in extension Then 
the administration of the anesthetic was 
stopped and the dog s head including the 
mouth and nostrils wastightU bandagedwilh 
cotton towels and adhesive plaster Thus 
breathing through mouth or no tnls was 
rendered impos ible A longitudinal incision 
was made in the midhne from the innsura 
thvroidca down to the lower margin of the 
cricoid cartilage The superficial lascia ms 
split and retracted laterall) to expose the 
stcrnohvoid muscles which were pulled aside 
as show n in Figure 4 The conic ligament was 
incised transvcrclv and this incision was 
followed b> immediate spontaneous retraction 
of the divided part including the mucous 
membrane Ineverv instance the dog at once 
started breathing through the artificial open 
mg It w as po sible m all cases to perform the 
operation rapidl) enough to relieve the animal 
from a phv \ia ^ o complications arose on the 


operating table and ligatures were not nece 
sar> The operative procedure was carried 
out with onlj one instrument — a calpel and 
was performed without assi tance 
Before the dog was removed to the cage 
precaution were taken m order to maintain 
the coniotom> opening patent as the ma 
tenals obstructing the mouth and nostnb 
were left in place and respiration could be 
carried on on!> through the artilicial opcnin^ 
Strips of adhesive plaster were iLxed to the 
skin on either side of the incision wound and 
were united in back of the dogs neck The 
sternoh>oid muscles whuh in dogs he di 
rectl> in front of the cncothjroid mem 
brane being sutured to the over]) mg skin 
were retracted with it In front of the oper 
ative held a small thin laver ol gauze was 
applied bv means of collodion \s suture 
material silk na used 
A lapse of 4 hour was allowed between 
the operation and the remov al of the material 
obstructing the dog s mouth and nostril 
During that time the respiration remained 
undisturbed and the heart action was equalh 
good Following the removal of the obstruc 
live materials m one group of dogs the arti 
tiaal opening was kept patent for a period of 
4 da>s Then the kin edge were permitted 
to approximate and the wound was allowed 
to close In another group ot dogs the 
closure of the wound wa facilitated im 
mediatelv after the removal of the ob true 
live materials from the mouth and nos 
tril In some cases the edge of the skin as 
well as those ol the divided fascia were united 
b> a few interrupte 1 sutures In no ca e 
however wa the wound closed completclv 
Two do^'> were killed and autopsu, were 
earned out 4 hour alter operation When 
the interior of the larv ngotracheal pas age of 
these animal was expo cd no blood wa 
found in the lumen and the mucous mem 
brane wa pink and normal m appearance 
The vocal cord bowed no trace of an\ injur> 
The entire muco a showed no change except 
at the cncothvroid inter pace Here an ap 
proximatelj oval shaped openin„ was seen 
with clean cut and sharpK outlined ed^e 
The mucous membrane adhered closclv to the 
divided parts of the conic ligament (Fig 5) 
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In the dogs allowed to live the wounds 
became infected Howe\er the infection re 
mimed localized and aside from the dela>ed 
healing of the wound was of no appreciable 
significance Soon after the closure of their 
wounds (8 to 15 dajs after operation) the 
dogs started barking again and there was 
nothing suggests e of any larjngeal lesion 
These dogs w ere allow ed to h\ e for a period of 
from I to 5 months and were further observed 
with regard to the possibihtj of undesirable 
after effects In no instance was there an> 
evidence of vocal disturbance or of an> im 
pairment of breathing 

At autops> the following was found uni 
formlj The skin was movable over the op 
erative field and the site of the longitudinal 
skin incision could be found onl> onverj close 
examination The lar>n\ and trachea were 
removed from the bod> c« masse Externally 
these organs show ed no deformit> The lumen 
of the hrjiLV at the cricoid level was fairlj 
round the entire mucosa was smooth and 
pink in color and there was no loss of con 
tinuitv in the lining of the mucous membrane 
The cricothyroid interspace showed no appre 
ciable changes on superficial inspection The 
transv erse incision through the conic ligament 
was not perceptible Onlj on vcr> careful 
examination could one make out in the sub 
mucous la>er a round area about ^ centi 
meter m diameter suggesting a radiating 
scar tissue formation with its center approxi 
matelj in the middle of the cricoth>roid inter 
space The vocal cords were found intact and 
covered by a lining of normal looking mucous 
membrane 

RETORT OF { ASE 

I S a white male 60 jears of age complained 
of increasing hoarseness for months The patient 
had a loud inspirator> slndor and his speech was 
onl} a hoarse whisper Lar> ngoscopic e\amuiation 
revealed a hard immovable mass involving both the 
true and false cord on the left extending upward 
postenorlj and along the left wall of the lar>nx 
This mass protruded above the left ar>cpig]ottic 
fold and obstructed a ver> consideiable part of the 
entrance to the lar>nx but was not ulcerated The 
right vocal cord was movable the left was fixed 
Ihe epiglottis was swollen and congested There 
was nothing else of significance in the ph}sical ex 
aminalion The historj was irrelevant except for 
the fact that the complaint dated back, some 4 >cars 
prior to admission to the hospital 
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The condition obviouslv was a carcinoma of the 
larjnx It was suggested bv Dr H L Swam who 
knew of our work and to whom I am indebted for 
the privilege of reporting this case that a transverse 
coniotomy be performed on this patient instead of a 
prclimmarj tracheotomy 

The coniotomv was performed under local anas 
thesia with the patients head in extension The 
longitudinal incision of the skin was about 3 centi 
meters long and the transverse incision of the conic 
ligament was about i }4 centimeters long The pa 
lient remained well during the operation and started 
breathing through the comotomy opening immedi 
atel> after the conic ligament was split All bleed 
mg points were carefuUv ligated fhe skin edges 
were caught b> two stitches (silk) and the threads 
were tied to strips of gauze on cither side of the 
wound The two strips were tied on the side of the 
neck so as to retract the wound edges somewhat 
from the opening On inspection of the respiratory 
passage through the comotom> opening the mucosa 
was found to be of normal color it was possible 
without an> difficultj to inspect the lower surface 
of the vocal cord 

Soon after the operation it was observed that 
the patient w as not breathing through the coniotom> 
opening as satisfactonlv as he had on the operating 
table On inspection of the wound a small flap of 
loose prelarjngeal tissue was seen attached near the 
comotoTn> opening This piece of loose tissue during 
inspiration was blown in toward the tracheal 
lumen obstructing the opening in the conic ligament 
in a valve like manner Also the edges of the skin 
were not retracted from the coniotomj opening far 
enough to avoid Its being covered bj the skin when 
the patient moved his head to the side 

For this reason about 12 hours after the opera 
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tion 15 performed a tracheal can u!a a intro 
iuced through th c niotom\ opening and as 
kept in the re piratorv lumen for a period of $ da^s 
O the ixth da\ the ci nula as emo\ed I he 
sk n ar u I th ope i in th c n c I gament as 
a Ihcr n" clos h to the un lerh mg ti sues nnd the 
opening rcmaine 1 free regardle of the po ition in 
which the patient cho e to hold hi head To the 
folio ii g i da\ the pati t remained perfeeth 
CO f rtabi thout n\ c nnula \s the stream 
of a r pa sing through the opening tended t I \ up 
the ecreti ti from the re p at \ pass ges in the 
film of tl op 1 t a frequentK nece a a 

to rem f om t the drie 1 up part cles a ell as 
tl e mo t c pectorate I mate al Figure 6 repre nts 
a photogra; h of tl e p tent coniotoma ope g n 
the c ghte th la\ after the prelim ar> coniolomv 
\\a pe f rm 1 On the s me da\ a complete la \n 
gect m \asp f med b% Dr Samuel C Hanea 
During the per ti n the a ajsthet c aas adroi 
tredthr ghicathete tro luce lint th trachea 
th ough the con tom openin 

PkOCEDlRE IN aUN 

In operating on man the skin edge should 
bt rctnctccl on either side and fastened to the 
undcrhing ti sues b\ mattre suture enter 
inf^ the skin about cenfimeftrs mat from 
the edge and pa sing through the anterior 
cncotha roid mu ck ol fhit idc thu preaent 
in ob traction ol the coniotom> openin" re 
gardle of the po ition ot the head and neck 
Strip of adliL i\t plaster mat replace thi 
procedure if nece ar\ \fter a few da\ the 
suture mat be remoted and the adhe ions 
allow ed to maintain the dc ired po ition of the 
skin \\hate\cr 1 done after the coniotomt 
opening i no longer needed the wound hould 
not be do etl tighth and the come ligament 
should not be utured 

It 1 neccs art to identift the cprotht roid 
mtcrspice before the mci lor The 
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skin mci ion should extend from the ineisura 
tlnroidea to the lower border of the cricoid 
cartilage The conic ligament should be in 
Cl cd cxactU transter&elj The loo e pre 
lart ngcal ti ue must be remot ed awe found 
from experience m the reported case 

\D\ANTtCES \SD DIS VD\ \NT \CES 
■\ Simple olution for the emergencies of 
lart ngeal obstruction b\ the pre ent method 
I not alwats pos ible While 0 Duter s in 
tiibation method is of great talue chicfl> m 
diphtheria in children it i not ad\anta"cou 
in other condition Both intubation and 
trachcotomx require pecial instruments and 
trachcotonu i a major operation which dc 
mand kid and ome exptrrencc on Che part 
of the operator 1 \ cn w hen performed under 
thebe turcum lance tracheolonn mav gj\t 
nse to criou complication such as hamor 
rhage Following the teaching of Chexalicr 
Jackson (b) mo t trachcotomie in tin coun 
trx are of the low t\pt so that the eriou 
complication of lar\ ngeal steno i i elimi 
natc^ Under certain circum tance howexcr 
stenotic change ma\ follow tracheotomx re 
gardlcss of the anatomical kxel at which the 
operation w a performed 

In cp*'^"^ with the c method the opera 
ti\c if ranxerc coniotomx i most 

sunerf \ tlie anatomical structures m 
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^ol\ed are of relatuel> little significance cir 
tilaginous substance is not cut and the lumen 
of the air passage is not altered the method 
reduces, the possibihU of hTinorrhage and 
other complications to a minimum it opens 
up the largest of the interspaces between the 
laryngotracheal segments below the \ocal 
cords it offers to e\ erj practitioner a simple 
and easy means of interference in emergenev 
and It requires the u'^e of only one instrument 
— a knife The postoperatia e deaelopment 

other things being equal is most fa\orablc 
It lb interesting to note in connection with 
this operation that the chief arguments ad 
a anced against it for the past 150 years ha\e 
alwaas remained the same the proximity of 
the operatiac field to the aocal cords and the 
wearing of a cannula in the subglottic space 
Harmer (6) arguing in fa\or of this opera 
tion claims that a tube introduced through 
the cricothyroid membrane lies m the sub 
glottic space well below the aocal cords and 
that healing of the wound takes place m from 
5 to 20 days St Clair Thomson states (10) 
Intercncotha rectomy is free from danger and 
eas\ to perform and the wound will heal 
in a few hours Both Harmer and St Clair 
Thomson find the method advantageous not 
only m sudden hr\ ngeal obstruction but as 
a preliminary temporary measure in certain 
other operations 

Since we feel justified in stating that on 
anatomical grounds as well as on the basis of 
our results on living subjects coniotomy 
does not require the use of a cannula at all 
It is needless for us to share the fear of a 
cannula m the subglottic space As to the 
possibility of directly injuring the vocal cords 
it may be said that such an injury cannot 
occur if the operation is performed with any 
care at all It is necessary to realize that indi 
cations for transverse coniotomy are limited 
It IS obvious that only such respiratory ob 
structions come into consideration as are lo 
cated abov e the lev el of the cricoid cartilage 
The so called cedema of the glottis is the 
outstanding condition in which transverse 
coniotomy ma\ save the patient s life It may 
occur at any age and may be associated w ith 
many conditions such as Ludwig s angina or 
any other inflammatory process in the vicinity 
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of the lary nx burns or caustic irritation to the 
fauces foreign bodies in or mjurie to the 
larynx angioneurotic adema some acute and 
chronic infections general anasarca Because 
of Its frequent abrupt onset its rapidly pro 
grcssive character and Us tendenev to give 
rise to no distressing sy mptoms at the onset 
these conditions often confront the practi 
tioner when the patient is in real danger of 
suffocation In connection with cedema of 
the glottis it may be pointed out that this 
is a misnomer the condition manife ts itself 
by a serous infiltration (hiefly of the aryepi 
glottidcan folds and not of the glottis It is 
an anatomically as well as clinically (ii) well 
established fact that cedema of the larynx 
does not spread dow nw ard and nev er inv oh es 
the subglottic space The site of this le ion 
IS always at a higher level than the operative 
field of transverse coniotomy 

Foreign bodies mav lodge m the additus 
ad laryngem and produce a rather alarming 
situation For «omc reason or other it mav be 
impossible at the time to remov e the foreign 
body from the larynx and the physician mav 
be urged to establish rapidly an artificial 
respiratory opening 

Injuries to the larvnx particularly cuts 
through the hyothyroid membrane and frac 
turcs of one or more of the cartilages may 
become very serious The resulting mflam 
matory reaction may cause sev ere cedema of 
the larv nx or the lumen of the lary nx may be 
occluded by either a dislocated fragment or a 
hxmatoma dev eloping in the submucous con 
ncctive tissue For this rca'^on such patients 
are in constant danger For the sake of safety 
some authors emphasize the necessity of a 
prophylactic tracheotomy in cases of trauma 
of the lary nx Prov ided the cricoid cartilage 
has not been fractured transverse coniotomv 
should be preferred inv ariably in such cases 

For the establishment of a preliminary arti 
ficial respiratory opening transverse coniotomy 
approaches an ideal of safety If it is desired to 
administera general anTsthetic this can be ac 
complished either through a soft rubber cathe 
ter in'^erted through the coniotomv opening or 
else by saturating with the anxsthetic a loose 
piece of gauze placed in front of the opening 
As an example of an indication of coniotomy as 
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a prcliminan measure the operation for the 
remo\al of a carcinoma at the ba t of the 
tongue mat be mentioned I urthermore the 
pos&ibilitt of in ertm^ a radium needle throuj,li 
the coniotomt opening for direct application 
for subglottic tumors ma\ be mentioned here 

CONTI a INDI( \T10\S 

In hplilJicria coniotomt should not be 
practiced because the obstruction of the air 
pissagts bt the membrane ma\ extend below 
the cricoid le\el In children the elistancc 
between the cricoid and thjroid cartilage i 
too mall ami promise little ucie s We 
therefore behe\ e thit eoniotimt shiuld not 
be practiced in children 

si MM ar\ 

I Main instances of 1 irangCal obstruction 
in the adult can bo rclicacd b\ the transverse 
coniotomv of \ icq d ^z\ r 

The introduction oj a cinnula i not a 
nece sar> step m the procedare because ot 
the anatomical character of the cricotlnroid 
membrane 

3 I he procedure i simple and hould be 
used in such emergencies as must be met with 
out the assistance ol a surgeon 

4 It IS not applicable in children because 


of the small size of the membrane and not in 
obstruction which nia\ ho below the thvroid 
cartilage as in diphtheria 

5 I he operation is of particular value in 
the establishment of a temporarv artificial 
airw in operations at the base of the tonj,ut 
about the pharynx and buccal cavitv 

6 This paper is based upon anatomical 
studie on the cadiver experimental work 
on the dog and upon the application of the 
procedure m one case 
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ME\STRU\L riSrUL/E OF POSTOPERATAT AND ENDOMETRIAL 

ORIGIN 

Ti \ M\\n\LUN MD I \CS Detroit Michic\s 


M enstrual iistula is pro 

poi-ecl as> a term for fislulse in 
laparotom\ scars characterized b\ 
periodic discharge of blood more or le s 
coincident ^ith normal menstruation Two 
kinds of such fistulx ha\ e to be considered 
(i) those due to direct communication with 
the uterine or tubal mucosa {2) those due 
to postoperatu e enclosures of endometrial 
ti sue in abdominal scars 

ETIOLOCa 

Most menstrual fistul® are of postoperatiae 
origin though a few such fistulaj ha\e been 
formed bj a pus tube or a tubal prcgnanca 
spontaneousli breaking through the abdomi 
nal wall (cases of Bouzol 4 Deacrre 8 
Schlmk 35) Postopcratii e menstrual fistulx 
arc caused 

I B> postopcratia e direct communication 
with uterine or tubal caMt\ fa) following 
CTsarean section (b) after operations for pel 
Mc inflammatorj disease salpingcctom\ par 
tial h\sterectom> (c) after \entrofi\ation of 
the uterus 

B\ postoperatu c enclosure of endo 
raetnal (adenomj omatous) tissue in the ab 
dominal wall in the course of hjsterectora) 
o\ ariotom} \ entrofixation etc such enclosed 
tissue also at times causes a periodic menstrual 
discharge as w e w ill show later on 
It is obMous that the menstrual discharge 
from a fistula going into the uterus is much 
greater than that from the tj^ie caused h> 
endometrial enclosures in fact under certain 
mechanical conditions the whole or most of 
the menstrual flow ma> emanate through the 
hstula in the former Upe The enclosurci, 
gu e onl\ a slight but more or le s periodic 
discharge 

Of hstulT following CTSarean section the 
follow ing note w ere found in the literature 
Olshauscn ( 7) mentioned m his lecture 
tint the «o called lorro operation was at 
times followed b} menstruating fistula The 


old Porro operation meant supracerMcal h\s 
terectomv immediateh after a casarean sec 
tion wath suturing of the cemcal stump into 
the lower angle of the abdominal section The 
aim of the procedure was preiention of pen 
tonitis emanating from the uterus or after Us 
Temo\al from the infected ccr\acal stump 
As tubes and oiarie were usuallj not re 
mo\ed in the Porro operation the broad ctr 
Mcal stump menstruated the natural wa\ 
through the \agina If the ceriical stump 
was attached to the abdominal wall an ab 
dommal fistula often rc ulted communicating 
with the cerMcal canal and therefore par 
ticipating in menstruation 
Holland (i^) mentions the po5Sibiht> and 
gues the origin of such fistul'c after exsarean 
section Discussing defects m the classic cx 
sarean operation hesavs Ever) one knows 
how during the stage of closure of the wound 
the incision tends to gape trans\ erselj and the 
edges arc drawn apart when the uterus con 
tracts If the contractions are % er> powerful 
small gaps which become occupied b> blood 
clot ineMtabl) occur between the suture 
Man\ cases ha^e been de cnbed m which it 
has been necessarj to reopen the abdomen or 
which ha\c come earlj into the postmortem 
room and the wound has been found wideU 
open If infection of the uterine wound oc 
curs healing is delaj ed and an imperfect scar 
IS formed The liabilit} of such thin scars to 
rupture m sub equent pregnane} or labor is 
^e^} great E\en in cast of mild infection 
the position of the incision makes adhesions 
between the uterine scar and omentum m 
testincs or abdominal wall almost ineMtable 
Such adhesions if intestines are in\ol\ed 
often lead to chronic or acute intestinal ob 
struction in the adherent intestine or break 
down of the kinked mte tine with formation 
of fxcal ab cess and fxcal fistula Then per 
foration of the thinned adherent uterine scar 
h\ erosion from the fecal fi tula ma\ lead to 
menstrual fistula We will see later that 
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■le^eral men trua) hstulf uerccompJititetl by 
small lacal listul t 

Loicq ( 23 ) m 1922 first wrote a compilation 
of c ises of uteropanetal hstula followinc ex 
sarean section and reports a case of his ow n 

A Oman aged 3S \ea s after 6 p loii pre 
nancies were tcrninat 1 once b% p emature lab 
t ce b^ pubiotoms and 3 t mes b\ forcep \ a 
lelncred f her c enth cUH in \o\embcr 102 
throuRh an ord nar\ h gh CTsar an section The 
uterus a closed b\ ep ate utu e f the m cu 
Jar bier (silk) and of the per toneum (catgut) the 
abdominal all being utu c I in 4 la\e s The pa 
tient had fever for 10 da\ I e tvfourhou after 
removal of the stitches on the eleventh d v the 
abdominal scar ga e v av completeK thus mak ng 
neces arv a new suture The vound suppurated for 
e eral davs and v I en the pat ent left the hospital 
2 davs hter she still had a fistula at the lov er e 
tremitv of the b lorn nal scar D nng lit lexi 
tslru Ip lod bl dit j. dU 0 ghthts! I h and 
m March a soun 1 could be passed through it and 
into the vagina In^prlthc carwasevci d b> n 
elliptic inci on The uterus as a Iherent to the 
parietal pe itoneum ^ h le the o anes e e p Jj 
cvstic and the tube thickened an 1 adhere t in 
Douglas fo s The operat n v a terminated bv 
ncomplete h>steroctom> 

Loicq (20) found reports of 28 additional 
cases of uteropanetal hstuK in the literature 
The principal cause of this condition is tnfec 
tion The fistula mav be blind or complete 
The diagnosis of the latter is easilv made from 
the flow of menstrual blood through the pan 
etal opening and b\ exploration with sounds 
or injection of colored fluid Such fistulx do 
not necessarilv prevent the normal develop 
ment of subsequent pregnancie 

Loicq giv e a method of prev cntion of such 
fastulx first b\ proper suture of the utenoe 
wall and points out that the po sibditv of 
the e listulx would also he greatl> decreased 


it a low cTsarean section were alwajs per 
formed Uteropanetal listulx mav be treated 
bj dilatation injection of modifjing sub 
stance cauterization or b> uterine suture 
When the hstula is complete excision of the 
hstula and suture of the uterus ma> be con 
templated or h> sterectom) if it is feared that 
the tissue are so badlj infected as to preclude 
the probabihtv of thorough healing (Loicq) 
Pucciom ( 3) reports case of uteropari 
etal hstu'a following cx arean section The 
hr t case was that of a 7 \ ear old woman 
Operation had been performed for a supposed 
ovarian cast but a ^ months pregnanc> wa 
found For ome reason a exsarean section 
was done The abdominal wound did not 
heal and continued discharging for a period 
ol 2 vtars The patient then came to hi 
clinic where the diagnosis of abdomino uterine 
hstula was made In the hstulous region there 
w as an cvtcnsiv c intestinal hernia The second 
case was that of a 32 vear old woman who 
after 4 abortions and 2 pregnancie at term 
had the la t of the c terminated bv exsarean 
section In this ca e also a listulous tract 
appeared in the abdominal scar soon after the 
c tsarean section This tract ordmarilv drained 
pus but ai the menslnitil periods blood issued 
from ti frcel\ Examination 2 > cars after the 
exsarean section showed the sioOioid colon 
perforated m its median portion The per 
forated uterine fundus was in communication 
with the sigmoid and the exterior b> hslulx 
The author also states that the causes of 
uteropanetal hstulx following exsarean sec 
tion must be looked for in fault) asepsis during 
tlic operation secondarv infection and faultv 
operative technique The classic cx arean 
section particular!) in the upper part of the 
uterus predispose to the formation of a 
uteropanetal hstula As to treatment he 
state While Spontaneous recoverv ma) be 
favored b) the occurrence of a new pregnane) 
when the hstula is in the evolutionar) sta^e 
there is grav e danger of uterine rupture m the 
second pregnane) The be t treatment con 
sists m the removal of the abdominal scar and 
the hstulous tract (including the origin of thi 
tract) bv means of cuncih) sterectomv or 
subtotal hv sterectomv according to the extent 
of the lesion This operation must be follow cd 
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of the abdominal v,aii B the cj Stic endometrial enclosure 

by perfect reconstruction of the abdominal 
^\all 

While the literature on menstrual fistula; 
following caesarean section embraces at least 
32 cases including the 8 mentioned by I^icq 
communications of spontaneously formed fis 
tulai from inflammatory conditions and tubal 
gestations are more rarel> mentioned Winkcl 
mentions in his textbook under the head of 

vicariating (substituting) menstruation a 
case of Bouzol A progressed extra ulenne 
pregnanc> had become attached to and fis 
tulous in the abdominal wall After discharg 
ing extra uterine fetal parts the fistula kept 
on discharging blood at tnlcr als and also a 
slight amount of ficcal matter (menstrual 
with complicating intestinal fistula) 

Schlink (35) describes a tubal fistula ongi 
nating from a pus tube in the groin discharg 
mg pus and at times blood 

A small gland m the right groin ^as dissected out 
in a woman aged 30 > ears The wound did not heal 
thoroughly a small sinus di:>charging pus and at 
times blood persisted and for months resisted all 
efforts at closure The sinus was filled with bismuth 
paste and an \ ray showed a sinus shadow leading 
in the direction of the internal abdominal ring about 
2 or 3 centimeters in length and a large shadow m 
the midline of the pelvic cavity the paste evidently 
had made its way into the uterine cavity as it was 



Fig 3 From the same section as shown in Figure 2 
high po\ er 


passed per vagttiain in a very short time Upon 
laparotomy a condition such as shown m the dia 
gram was found (Fig 1) The tubes were the scat 
of an old salpingitis The fimbriated ends were 
sealed and filled with clear liguid The right tube 
was kinked almost in hairpin fashion and the bend 
was adherent to the anterior abdominal wall in the 
region of the abdominal ring Double salpingectomy 
cured the condition 

Dexerre (8) reports a menstrual fistula from 
a spontaneous rupture of a large perimctro 
salpingitis through the navel 

A woman aged 25 years since marriage in 1913 
had suffered for 6 years from typical symptoms of 
pelvic inflammatory disease In 1918 there was 
marked abdominal distention intestinal disturbance 
and great emaciation Late in iqiS there appeared 
m the region of the umbilicus a little swelling which 
became progressively more marked the skin became 
thinned and red and finally ulcerated and discharged 
pus for several days Iheji blood tn greater or lesser 
amounts with intervals during which pus was dis 
charged A cure was established by 2 operations 
First a large bottle shaped pus cavity was found in 
the right pclv ic region the upper extremity ofwhich 
reached to and communicated with the umbilicus 
The cavity was drained Suppuration continued 
At a second operation 3 months after the first a 
subtotal hysterectomy was performed In front of 
the old cutaneous fistula a second pus pocket was 
found and the appendix was entirely detached from 
the caecum The patient recovered after a rather 
stormy convalescence 
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The case of a p>osaIpin'< hstuluing into 
the bladder reported bv j Duxergev and Da\ 
''lo) suggests the poisibiluv of menstrual 
blood being penodicalK dibchargctl through 
the bladder as> ma> also occur in the second 
t>pc an endometrial enclosure in the bladder 
(K.eenc i6) 

Awotni ai,ed 34 oar is idm tted c mpl n 
ng of general eahau ti a i intractable c\ liti 
troiropin infusions an 1 e ical la a^ ith mt at 
of silver had been emplovcl v ithout effect Ihe 
u i c ala Jed vith gr en pu an J at tin es Wot> 1 
\agnal examinai on sh cd that the uU us nd 
adne a were imm b lize 1 m an t flammator mis 
fill ng the peh i Especiall a la gc tumo ol the 
right tube could be palj ated hich as adhere t to 
the 1 all of the bla Ider Cathetc izati n of the left 
u etcr a casv but it a mpo s We to catbet ri 
the rght Raiiograpbv after the intra sical n 
ectio of 5 cub c centim ter ol sodium b mi le 
sh ed the shado of the right tube c mmu icat ng 
Mth the hi Her Follovvi la agesof ilverntrate 
luring pen 1 of about 6 ceks the h tula do e I 
the adne al mi Ji appeared anl ihe cur »js 
c entuaUv c mpl te Orcli arilv ablominal h 
tcrectomj i I cate 1 in ca c of alpi go ical 
fi tula but the po gene al condition I thi patient 
cont a mlicatcd surg cal inter ntio 

Our cases of direct menstrual fistula fol 
loned operations for salpingitis and \entro 
iFcatJon 

Case r Airs L I aged 36 vears a Im tted to 
Harper II pital October 5 ro 2 state I that sh had 
been marne I 0 \ e rs but ha 1 had n chill c In 
ig 7 omc ountofst rihtv backache anldvsme 
orrhiia she s onerated uPon for fall ng of the 


i omb She nas re operated on account of 
fe month later adhesions v ere separate 
one o ar> was esected Follov ng thi ope 
there as much pain raciiatm into the leg 
fistula in the laparotomv carcontmuousfv di 
ing Serous material some inte tmal g s an I 
particl s of thin stool At times the di chai 
came topped up and then a s ellmgappcircd 
as painful until it br ke an i di charg d 
red fi h me strual like bioo i The vaginal mer 
tion as ve v scantv The patient v as in exi 
gencT I con 1 tj n Diagno nte final an ] 
strual fistula follov ing perati n for retrofl 
She was operate 1 upon again b\ u on 0 to 
t022 

The { tula \ a packed ith lolof rm 
Through an ell pti incision sur ounding the fis 
siMr of the former lo v laparot mi the whol 
V Ith the b tuU \as iis e te 1 from the abdi 
all the fi tula mill meter in liamet r com 
ated th the leum Other 1 tluse intc ti 
hcsion ere pre ent The nt stmal f tul' 
tio ed bv in ert ng sutures a I an om nt 1 
I hi fi tul us tract a] 0 ent to the ten cs 
Detail on account f insepa ible dhe ons 
not be ma ie out Th piti nt i a n t cur 
per ti n \lhe fast se M r h 0 0 4 si 
li charged a slight mo nt of ga ncl to 1 
attune men tru 1 bl ip fulli Is her g 
health a gool fu thcr ttempt t lo i r 
op rat )n me ning perhap te t ai re c ti 
total hv t ect mv a t constd e I e pe 
i Vie 01 the lai 1 out om of ch ai tlert 
thene t ase 

CvjE Mr T B ssvear oil trt ei 

&I V 3 0 3 tatcJ that 10 rs b f e h 

bee operated up for pel icmfl mmat 
tio bhc as t n aft r th ope t n th t h 
pel t berculo i iJ that 0 e tub ha 1 fe 
m el hr m th s op ratio a fac 1 ti tula r m 
in the sea v h ch c sta tlv J scharg 1 g : 

sW U amount of t ol At ml val of t i 
om bloodv discharg 0 1 1 come fr m th t 
itfi much p fvic di tre s for pent 0 at 
cbnics had been perf me 1 e \ ith t f rfe 
a cl ure ol ih fi luJj Th ro t t fa il 
It cha ge fr qu nt pal t I 1 1 t p 11 

the t me of the bl I (m t I) Ii h g 
her 1 fe m erable still her gc eral app n 

goo 1 a d thi a b ne o t b the n g ti c | 

i ycalfnj g on general exami ion Jh t 

\ as local 1 mi 1 a\ b I e n th 1 el n 1 

ph t 1 a lo me ban lapar t mv ca h h 

containe 1 a mo lerat ze I p t pir ti hr 
Ope aUon Jun 5 03 1 hr gh llipt 

Cl ion i hi h u r u Je 1 th f tul u a th 

I tula h ch h (1 1 eaiv been p ck d th o 1 

gauze a e c d ith the he n te 1 p t 

aid m nal car Th fi tulou t ct 1 1 nto 

of small ntc tine th t minal lo p f th 1 
Th loop adhe 1 1 to the t ghtl embe 
teru In the f e fc of thes a Ihe n 1 
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Tiff 5 Case 3 Mrs M lostoperalue me strual 
fi tul'X Direct conimun cation of the ft tula through the 
ndometnal enclosure into the utenne ca\it> \lso note 
the ntestinal adhesions to the enclosure 


Fi" <5 Case j Miss I Menstruatin postoperati e 
( tula with abdominal 11 enclosure Note the cjstic 
areas penetratins^ the wall and attached to the cvstic r ght 
o%ar> \1 0 note the intestinal aid omental adhesions 


left sided tubo ovarian abscess was opened which 
contained about 50 cubic centimeters of pus without 
odor The left tubo ovarian sac was freed and re 
sccted The intestinal loop was so much damaged 
and so fistulous in several places that resection was 
performed This patient died from peritonitis 15 
da>s after operation 

There "ire ov er 40 cases of this tvpu reported 
in the literature so far for which the use of 
the term menstrual fistula is justified be 
cause of the direct communication of the 
uterine ciMtj with the abdominal fistula 
Their origin from the perforation into the 
uterine caMtj after cxesarean section and from 
deep sutures into the uterus introduced for 
ventrofixation is easil> understood As the 
tubal mucosa either takes part in menstrua 
tion or communicates with the endometrium 
it is also obvious that tubal listuloi from sal 
pingectomies or from spontaneous rupture of 
tubal abscesses and tubal pregnancies through 
the abdominal wall ma> also emit menstrual 
blood 

Our next cases of menstrual fistulx arc of a 
different and verj interesting tjpe due to 
postoperative enclosures of endometrial tissue 
in the laparotomj scars In 1896 von Reck 
hnghausen (41) perhaps gave the first Juad 


description of this tjpc of tumor starting from 
the uterine glandular and muscular tissue 
under the heading of adenomjoma and c>s 
tadenoma He considered that these tumors 
started from enclosures of remnants of the 
wolfhan ducts The next important pubhea 
tion IS b> Cullen (1 7) w ho considered the orig 
m of this tv pc of tumors as endometrial cells 
mv admg the muscular Ja> trs from an adeno 
mjoma of the uterus A third theory of their 
origin IS mainl> defended in recent > cars bj 
Sampson (30 ji 3j)inhisman> publications 
He claims that this tjpe of tumor originates 
from endometrial cells e capmg through the 
tube during menstruation and implanting 
themselves usually in the ovarj but also 
in the peritoneum and the intestinal serosa 
The latter thcorj has perhaps found the most 
followers but cannot explain the origin of all 
these tumors Ihcrefore several authors 
maintain that these tumors have different 
causes that some are caused bj transplanta 
tion and enclosure of endometrial cells or the 
tumor starts from an embrvological enclosure 
(Davis and Cron 6 and others) 

Because of the different views as to etiolog> 
these tumors which rcall> belong m one 
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group h'vve been described under man\ 
names the ddenom^omas of von Reck 
hnghausen and Cullen ectojnc adenomas 
of uterine t>pt of Mahit and MacCart> in 
which nomenclature errors ha e occurred 
because aberrant fibroids were included th it 
IS pedunculated libroid detached from their 
pedicles an 1 implanted elsewhere in the ab 
domen wanderinc; endometnomi of Davies 
(S) and most rccenth tndomtlnaJ im 
plants and endometno is as applied ba 
Sampson and others 

Microscopicall) the e tumors irc found to 
contain gland structure made up of endo 
metnal cells forming casts which contain 
blood The t\ pical stroma characteristic of 
uterine muco a is pre ent and at times utenne 
muscle cells are il o contained in the fibrous 
stroma of the tumor In 3 of the 8 (Fig 2 
and 3) cases gathered from the literature bv 
■Nicholson! 3) the e tumors ha\ e been found 
in the uterine and tubal walls originating 
seemmgla from a direct penetration of endo 
metnal ceils into the muscular laj er of uterus 
and tube 


Sampson and his followers claim that theo 
reticall> all so called chocolate or tar cj sts of 
the ovjrj so well known to everj operator 
are of endometrial origin During menstrua 
tion especially in cases in which because of 
retrofle^on and pol>ps the eas> exit of the 
menstrual flow through the cervix is embar 
rassed menstrual blood will discharge through 
the tubal end as has been actually obsen ed 
during laparotomies This blood contains en 
dometrial cells which preferably become ad 
herent to the surface of the ovary Small 
cysts form around the invading graft The 
evsts contain endometrial cells and extra 
vasated blood Deeper inv asion of the ovarian 
stroma lead to the formation of the chocolate 
cysts (K \ Bailey) Important is the capac 
ity of these cysts to become adherent and 
break it times discharging new endometrial 
cells that may form new deposits on the pen 
toneum If the e chocolate or tar evsts of 
the ovary are all endometrial m origin they 
are the most frequent endometrial tumors 
(Sampson ) 

Table I shows the frequen y of location of 
the endometrial tumors (not including the 
chocolate ovarian cysts and peritoneal im 
plantations) 

-LOeVTtOV OF ENDOMFXPIAL 
TUMORS 
I 

’ Lmbl ml 1 FL 

II m h 


9 

t 


5 

7 7 T 3 

1R m 

5L m ^ 

This table shows that the mo t frequent 
location 1 in laparotomv scars ( time m 41 
cases) then follows the endometnoma of the 
rectov aginal septum w ith 9 cases Of 8 case 
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of endometrial tumors m laparotomy scars, 
Nicholson compiled in 19 6 15 followed \en 
trofLxation 6 operations on the tubes and 
o\ariei. i or each for ruptured uterus hjs 
tercctomj and round ligament operation 
showing the frequcnc> of these enclosures 
after \ entrohxation 

As to the di'^pute briefly referred to about 
the origin of these tumors Sampson s theory 
IS that the endometriosis is due to the escape 
of menstrual blood through the tubes into the 
peritoneum and the consequent local reaction 
produced b> endometrial cells carried along 
with the menstrual blood In fa\or of this 
theory arc the following ob er\ations 

Jacobson (14) ard Dossena (9) produced 
endometrial implants experimentallj in the 
peritoneum of animals bj scattering endo 
metrial cells into the abdominal ca\it> The 
question as to whether menstrual blood issues 
from the tube during menstruation has been 
disputed but Curtis operated purposcl> dur 
ing menstruation and saw in 3 cases men 
strual blood coming from the tube Danforth 
saw the same on at least i occasion Curtis 
asserts that 16 cases of endometrial implants 
all had retrodisplaccmcnts of the uterus 
favoring the back How of menstrual blood and 
all had patent tubes Chocolate c>sts occur 
onl> in patients with patent tubes (Danforth 
olTers this m fav or of the implantation thcorv ) 
also the most pronounced complaint of such 
patients is menstrual periods Schwartz 
mentions the fact that the o\ ar> is the fav orite 
organ for implantation of endometrial trans 
plants because it is the nearest organ to the 
tubal orifice Davis and Cron (6) observed 
that in one case the implantation of endo 
metrial cells* followed transuterme inflation 

On the other hand Novak operated on 13 
women during menstruation without seeing 
anj menstrual blood coming from the tubes 
He found endometrial cells onij in 7 tubes of 
the sev oral hundred examined and these cells 
had not the characteristics of menstrual endo 
metrial cells Nicholson does not accept the 
theorv of endometrial transplantations or the 
origin of embrvonic enclosures of this t>pe of 
tumors He behev es that the> are caused by 
proliferation of the peritoneal epithelium in 
response to '^omc irritation 


Most likely there are sev eral origins of such 
tumors It IS reasonable to claim implanta 
tion of endometrial cells in the many cases 
now reported in which endometrial enclosures 
occur along the tract of ventrofixating sutures 
in the abdominal wall or where a c>sticovar> 
connects directl) with an endometrial tumor 
m the scar Endometrial enclosures in the 
vagmorcctal septum seem to be more of an 
embr) onic enclosure tj pe starting from Wolff s 
or Muller s ducts 1 he outcome of the dis 
pute will probably be that tumors m different 
locations have different origins Mouat (24) 
gives 5 varieties of endometriosis 

I Primarj endometriosis direct invasion 
of m>ometnum b> endometrial cells adeno 
mjoma of uterus and tubes 

Peritoneal or implantation endometri 
osis endometrial cells invade the peritoneal 
surfaces 

3 Transplantation endometriosis m ab 
dominal scars 

4 Metastatic endometriosis extraperitoneal 
along the round ligament and in hernia sacs 
(comparable to metastasis from carcinoma) 

5 Developmental misplaced endometrial 
tissue 

1 he menstrual discharge from endometrial 
enclosures in scars of the abdominal wall is 
not so rcadil> explained as the menstruation 
from direct fistulx At times (Fig 5) the 
endometrial enclosure still communicates with 
the uterine cavit> at the place of ventrofixa 
tion or with a cjstic ovarv (Fig 6) Here 
again the menstrual discharge through the 
fistula IS understood In our third case of this 
tjpe and most other cases in the literature 
such connection between fistula wall en 
closure and uterine cavitj or ovar> w s not 
found Hence w e must come to the conclusion 
that endometrial enclosures in a laparotomy 
scar and elsewhere are apt to secrete and dis 
charge blood at intervals This indeed is true 
and borne out b> actual records of cases and 
the anatom) of the enclosures 

Menstruation or menstrual s)mptoms from 
these tumors are mentioned frequentl) m the 
literature Some of Cullens cases gave a 
histor) of enlargement of the umbilical adeno 
mjoma at the time of menstruation and one 
of his patients noticed a serous discharge dur 
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ing cat'imenia Mahle and MacCart> dcbcnbe 
an adenoma of the umbilicus a hard bluish 
tumor th it broke open and discharged blood} 
serous fluid This tumor became quite pam 
ful at the time of menstruation Nicholson 
mentions that menstruation w as often marked 
bv increase in the size of the tumor and pain 
and in 5 cases \\as accompanied hy a bloodv 
discharge from the surface of the tumor 
Mahle and Carpenter gi\e 2 cases of abdomi 
nal scar enclosure and state that the lump was 
painful at the time of menstruation also the 
two inguinal case had the same complaint 
and so did the one with the adenom\oma in 
the recto\aginal septum One of them had a 
poKpoid tumor formation raising the \aginal 
mucosa Ihe occasional relation to men 
struation of pain and swelling of the tumor or 
less frequentlv a blood\ discharge should be 
\tr\ sugge ti\e of adenom\oma Nicholson 
calls the e tumors acces or} uten m build as 
well as function Heanc\ (11) states that 
usually the nodules swell and are painful dur 
mg the menstrual period and afterward for 
seycralday Lochrane (rg) under the head 
of Endometrial \denomas tlescnbes a 
postopcratiy c cyst m the abdominal wall that 
discharged blood Samp on (31 33 30) also 
st ites that endomi trial implants react to 
menstruation pregnancy and menopau e as 
does the muco a lining the uterine ca\it} 
r E Keene s ca e of endometrial m\ asion of 
the bladder healed after bilateral o\ancc 
tom\ In cnticuing this report Polak adds 
that endometrial tumors atroph\ when oaa 
run Stimulus cea c L\cn an endometnoma 
of the sigmoid caused d} smenorrhoca (Shar 
pie 3b) Heaney (ii) mentions in reference 
to the endometrial tumors m the rectoaagmal 
septum that of this Gpe of tumor became 
fistulous in tht e aginal \ ault producing pol} 
poid like formations One of ours did this 
al o 

From our own observation and from the 
data in the literature it is e\ ident that pam as 
w ell as bloodv discharge are outstanding S} mp 
toms of endometrial tumors 

Our ca esof endometrio is 3 in abdominal 
stars 2 m the rectovaginal septum had men 
strual or near menstrual svmptoms from their 
endometrial tumors Ihese cases follow 


CvsE3 Mrs G M 27 vears oil admitted to 
Harper IIosp tal rebruar> 1024 Complaint pe 
nodic discha ge of blood from a hstula m the ab 
dominal scar She ha 1 been operated upon 6 >e rs 
prev ous removal of left tube and ovarv through 
a median laparatomj A fistula followed thi op 
e ati n and d charged some that all the time ami 
bee me more painful ith increased discharge at 
the time of the menstrual per d Several times 
(hi fistula had to be reopened to evacuate pa ful 
men t ual r tention The diagnos was a menstrual 
fistula 

\n ell pttc inci on surrounding the fistula an I 
scar was made In the all wa found a t>picai 
endonetnal enclosure \ ith bloodv spaces The 
listulou tract led to the adherent fu dus ute 1 
Se ral intestinal adhesions ere present and ad 
herent to the fi tul us tract The fistulou tract v as 
exci ed from the uterus The small ound of the 
ute US was sutured The abdomen as do ed tight 
ith spec al attent n to the fasc a to avoi I fu ther 
formal o of hern 

CAsr 4 Mr Y S age 35 was first een 0 Julv 
ig 6 She had had one mi carnage at the gc 
of 4 no chil f cn She v as ope ate 1 on v h n 31 
vea 8 old n a lole lo hospital \ utenne tumor 
ight tube an 1 o arv ere emo e 1 The \ und 
vasdaincd In the scar of this operatic a tumor 
dev 1 ped a d gre sloi h in ize The t imo \ s 
lender and verv pa ful during menst uat on She 
said It feel as though it \ ould burst At such 

tim s som lark bloo h d charge stainel he un 
Icr e o er the tumor Profuse menstruati n c 
curreieverv 3 \ e Ls 

Th othe \ I c healthv appear g omin had a 
lo me Ian lap rotomv scar In the 1 \c a le 
there as a round rai ed dark olored firm \ 
ten ler ma cvstic n plac c e timeters in 1 am 
eter adherent to km n I to fascia and m scles 
In ts cent r a a small c\ tic rea moi t on its 
su fate I m some bro ni h li charge 

\ agmal etamin tion ho c 1 the utcru large al 
herent to the scar in the region of the turn r V 
diagno of abdominal \all cn lo urc th a men 
strual f tula as ma Ic 

\topcr Uon October 806 anellptccx ion 
of 1 1 lapa otomv scar eluding a ca rnom 1 ke 
tumor incles in diameter \ as made The tumor 
sf und penet at ng the hoi all and con ecting 
with an omental string going t the fundus f the 
uterus \er\ diffuse om ntaladheson co ered up 
the vholc pel is \fter thev ere sep ated a 
fi t sized fibroid ut us dc elop d Th fib oids ere 
posteno closet tlecevx The ightadne had 
ben em ed at [rev us ope ation The left h\ 
drosalpin ih cvstic o ar\ s fo nd Supr cer 
IC 1 hvst ectomj v as perfo m d ith r m 1 of 
left adne a small 0 anan tump being leu 

I e mg and toilet of U om ntal adhe ion r 

c rrcl out The patl lo ical tin ii g f the t s u 

remo el as aien m> ma of the abd minal all 

The pat e I as cured 
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Cases Miss\ I 22 > ears old ^\asseenInMaJ 
1927 V left oophorectom> had been performed 6 
\earj> previously for a pelvic inflammatory condi 
tion In the lower angle of the laparotomy scarthere 
was a hard irregular enclosure that had required 
lancing during the past year or broke to discharge 
some blood The tumor was always painful during 
menstruation and the pain was relieved b\ opening 
one of the blood evsts that formed This patient 
was operated upon for menstrual fistula on Mav 5 
19 7 (Tigs 6 and 7) 

The whole endometrial mass was dissected loose 
It penetrated diffusely into the right rectus muscle 
and communicated with an adherent cystic right 
ovary The appendix also was involved m the ad 
hcsions Excision of the whole mass and resection 
of the cystic ovaries led to a complete cure 

A history of our 2 cases of rectovaginal en 
closures follow 

Case 6 \ Miss H M a nurse who complained 

of pressure on the rectum and pam which was so 
much worse during menstrual periods that she had 
to take anodynes \ small tumor formation in the 
posterior \ aginal vault could be felt On laparotomy 
a fibromatous tumor was found m the rectovaginal 
septum containing bluish evsts It looked like a 
luthmcntarv duplication of the uterus The tumor 
was then also exposed through the vagina and some 
chocolate fluid was removed from a hxmorrhagic 
evst Complete excision of the mass was not done 
on account of the intimate relation to the rectal wall 
Following this operation dark fluid was discharged 
from the c vaginal cysts and these became very 
painful during menstruation The pain was relieved 
sometimes by puncturing the small cysts in the 
vaginal septum 

C\SE7 Mrs C G 35 years old was referred for 
a tumor similar to that m Case 6 palpable in the 
rectovaginal septum and very painful during men 
struation ^\e thought we had to deal with a tubo 
ovarian cyst but at operation we found the same 
type of nodular mass with cystic enclosures — 
an endometriosis of the rectovaginal septum 

The literature and our cases mentioned 
show that tumors occurring in laparotomy 
scars mav be identical with endometrial tu 
mors which arc found elsewhere on the surface 
of the peritoneum in the rcctov aginal septum 
sigmoid etc These tumors have arisen from 

to 25 years after laparotomies (Nicholson) 
They always seem to be restricted to the 
lower half of the abdominal wall It has been 
established that these tumors of the wall are 
identical in structure and cyclic function with 
tho'^e of the uterine mucosa (Lemon and 
JIahle ) Moreov er it is v ery probable that in 


So3 

some cases there has been direct transplanta 
tion of uterine endothelial cells by means of 
the needle and suture in ventrofixation It is 
also significant that menstrual fistula are 
frequently complicated by fTcal fistulx fis 
tuloi after CTsarcan section usually followed 
unsatisfactory suture of the uterus 

rxcal fistulx were present m addition to 
the menstrual in Puccioni s second case and 
in Bouzol s case In Deverres case a gan 
grenous appendix w as inv oh ed in the adhesions 
around the fistula Of our patients Case i 
and Case had intestinal fistulas with the 
menstruating fistula Intestinal adhesions 
without fistula are mentioned in Pucciom s 
first case and were present in Cases 3 4 and 5 
of our series All of ours had postoperative 
hernias in the scars around the fistula just as 
mentioned in Puccioni s first case 

AH these facts show that a certain prophy 
laxis against menstrual fistuliC is possible and 
coincides usually with modern surgical rules 
for peh 1C operations Cxsarcan section should 
be done in the low subpciitoneal part of the 
uterus the peritoneal (bladder) flap covering 
the uterine suture and low location of this 
scar will prevent its adhesion to the wound m 
the abdominal wall Such adhesion is favor 
able to the formation of a uterine fistula If a 
high exsarean section cannot be avoided 
proper suturing of the uterus will prevent to 
some extent the formation of such fistuloc In 
dealing with tubal and uterine stumps good 
pcntoneahzation and ov ersuturing of raw sur 
faces will prevent adhesions between wall and 
uterus or tubes 

Ventrofixation m the presence of pelvic 
peritonitis seems to be especially prone to be 
followed by menstrual fistula If the fixating 
suture penetrates into the uterine cavity and 
fixates the fundus to the laparotomy an ex 
ccllent chance for menstrual fistula is created 
Intestinal adhesions to ventrofixations with 
kinking breaking down of the kinked loop 
and formation of a fajcal fistula will create 
septic conditions around the v entrofixatmg 
sutures again easily leading to uterine per 
foration and fistula Ventrofixation by deep 
sutures through the fundus in inflammatory 
conditions is best avoided and in any case 
generally has not much in its fav or 
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Wall enclosures are created when raw uter 
me tubal and o\ arian surfaces come m con 
tact with the abdominal wound The co\er 
inff of such raw surfaces uterine stumps etc 
will pre\ent formation of abdominal wall en 
closures and therebj the production of men 
strual hbtula. Peal implantation of detached 
uterine or ovarian tissue in the scar is rare 
and isobvioush avoidable 

In operating for these fistulae the presence 
of a f-ecal fistula or the injurj to densel> ad 
herent intestines renders the prognosis of such 
operations somewhat more serious than one 
would think Death m Case was from pen 
tonitis following the operation no doubt due 
to infection from the fxcal fistula At a certain 
clinic in view of several unsuccessful attempts 
to do e the fistula further operations were 
declined no doubt wiselj as the outcome of 
our operation indicates However the dis 
comfort of this patient from the still com 
phcating tubal ab cess demanded interference 
Because of difficult adhesions or the presence 
of a fxcal fistula the operation is serious 
Then too if the adhesions prevent exposure 
and resection of the fistulous uterus or tube 
the fistula is likelj to recur (Case i) 

Radical operation for a fistula should mean 
total excision of the fistulous tract or endo 
metnal scar enclosure in continuit> with the 
uterine fistula or ovarian c>sts bj h>sterec 
tom> total or partial orovanotom> as the 
case mav be 

COVCLUSIONS 

I Menstrual fistulx are fistula; in the ab 
dominal wall characterized bj a penodic dis 
charge of menstrual blood 

1 hev rarelv originate from spontaneous 
rupture of a pus tube or an extra utenne 
pregnancj through the abdominal wall usual 
ly the> follow operations ciesarean sections 
ventrohxations and salpingo ovariotomies and 
then either connect directlv with the lumen of 
a tube or the uterine cavit) or connect with 
menstruating endometrial enclosures in the 
laparotom) scir 

^ 1 requent complications with exten ive 
intestinal adhesions and f-ecal fistula? occur 
and render the operation for them somewhat 
difficult 


4 The name menstrual fistula and per 
haps also menstrual tumor for postoper 
ative and endometrial enclosures is proposed 
to emphasize their outstanding &v mptoms just 
as fjcca! and unnar> fistulae describe an entity 

5 Menstrual fistula? and the endometrial 
tumors are painful and discharge more or less 
blood at the time of menstruation 

I shtepes m> ndebt d s toDr PI rniF M r 
of H ipe Ho p tal for the path lo c 1 m i ns a d 
phot m og apb 
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R ectosigmoid is an anatomical name for 
a portion of the gastro intestinal tract 
uhich stnctl} speaking represents the 
continuation of the peK ic colon abo\ e into the rec 
turn belo\\ but uhich surgicalU speaking repre 
sents a diMsion of the large bouel T\hich includes 
not onh the last 5 centimeters of the sigmoid but 
the upper 5 centimeters of the rectum proper It 
is the smallest part of the large intestine and 
possesses a mechanism whereb\ the fical current 
IS retarded or stopped so that normalI> the 
rectum IS practical!) al\\a\sempt\ The rectum 
proper begins at the third sacral vertebra and 
extends to the top of the prostate in the male and 
to the penneal bod\ in the female landmarks 
which correspond with the beginning of the anal 
canal At the point at which the sigmoid enters 
the top of the rectum from the left side the di 
rection usualU changes thus making an angula 
tion as the peritoneum covered colon merges into 
the retroperitoneal portion of the pelvis The 
narrowing of the bowel at this point is not the 
on!> anatomical peculiarit) of the anastomosis 
there is a distinct difference in the mucous mem 
brane of the two divisions of the large bowel that 
of the sigmoid being thrown into rugae and 
appearing as distinct from the rectal mucosa as 
the gastric mucosa is distinct from the duodenal 
mucosa at the pvlorus This change in the 
appearance of the mucous membrane is char 
acterized bv an increased blood supplv and a 
greater freedom of this internal coat of the bowel 
There is no change in epithelium at this point in 
the gastro intestinal tract such as is noted lower 
in the anal canal which is lined wath pavement 
epithelium and has no mucous glands (Fig i) 
It has not been defimtel) proved despite fre 
quent assertions particularlv in discussing the 
etiolog) of such vague diseases as megacolon 
that there is a definite sphinctenc mechanism at 
the rectosigmoid Unquestionabl) there is a dis 
tmet narrowang of this portion of the intestinal 
tube Peeves in 191^ dissected out the rectum 

S bn It d f p Uk 


and rectosigmoid in 46 cadavers and found that a 
terminal constriction was present in 86 per cent 
and that m two instances the narrowing was so 
definite as to reduce considerabl) the caliber of 
this portion of the bowel More recentl) Martin 
and Burden in discussing the sphinctenc action 
of the rectosigmoid observed that of speci 
mens examined 12 showed a distinct and abrupt 
transition in the appearance of the mucous mem 
brane between the rectum and sigmoid in the 
others the transition was more gradual at varying 
distances up to 31 centimeters from the anus 
Regarding the musculature at this particular 
point however thev assert As a rule the sig 
mold has a well dev eloped musculature exhibiting 
no local increment of circular fibers to suggest 
an anatomical sphincter nor is there a constant 
perceptible narrowing at the rectosigmoid junc 
ture Anatomical!) this is a favorite site for 
neoplasms and its inaccessibilit) is proverbial 
among surgeon Too high to be attacked readil) 
b) a posterior t)pe of operation it is at the same 
time too low to be easil) accessible b) the 
abdominal route except m cases m which the 
anatomical conformation renders the difficulties 
less marked 

The acceptance of the postulate that all carci 
nomata that are extirpable should be dealt with 
radicall) not alone b) their removal but by 
removal of the contiguous gland bearing tissues 
as well predicates a formidable procedure in deal 
mg with mahgnanc) in this situation The 
Ivraphatic drainage involved in carcinomata of 
the rectum that are abov e the anal canal has been 
excellent!) worked out b) Miles who divides the 
l>Tnphatics which dram the rectum into intra 
mural and extramural groups The intramural 
group IS found in the rectal wall one plexus is in 
the submucous tissues and the other is between 
the muscular coats The spread in this group is 
unquestionabl) limited although there must be 
some spread m a small number of cases b) this 
route The extramural l)Tnphatics are the more 

t F btuiry 6 9 S. 
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ini| rtint fr ni th«f sursii-kl Untl| ml ml arc 
ii\i Ic I ml ms T I li \\s (I ig ) 

I Iht / nt f i \n\ ir( prend win h m 

chi i ih { cn iml kin in I ischi re<.i il fat ind 

thct\t rnil [liincttr Thissitti c p cialK \in| 
in i i f ir in nu t iht mil tinal Onlv 

1 i 111 I 11 nil t m SIS \ ich the ih r /ones 

nee I It I ti nsiiir i il ih larcinonii is hi her in 
ilu 1 I 

I lie literal iie hich includes the l\m 
I h 111 1 etween the le\ ilor mi muscles in J the 

I 1 1 fi la in i iriKiiirts the [ rost ite gland 
ihe t IS I th I li 1 ler the t r\i uun ind the 

I 1 t 01 the I r id II munis m \ men in 1 the 
intern il due I\mphatu 

n e iij w ir I /one \ hich mclu les the j ehic 
ni v( e 1 n 1 1 1 the hm[hTtics iluateil at the 
hifure iti It f thi I ft t rminal line irten as well 
lb the 1 rile n I s Milts e nsidcrs the /one of 
upwirl fr 1 1 tht me l ie,nitKant m opini n m 
which nnn\ of hi c ntetnj rines Ixjth f reign 
and n in c neur 

In a ret nt t illnnt in I exhausti e article on 
carcin nn of th r ctuni Pfeiffer notes the work, 
of \ illemm Huirl ind Alinti^^nc who offer a 
impl r initon u il li\ i ion of the rectum on the 

I I IS f 1\ m| hitie di tril ution \ hereb\ the por 
ti n al'o the I s st \al\e of Houston i desi 
natti a the uj pt or lelnc rectum an 1 the 
portion I lu a p rincal rectum Lemphatic 
injections m tl 1 wer part of the rectum s] rta 1 
upwirl te th K t il e of Houston but not 
bc\ond while ini etion alK)\e the \al\e spread 
downward but art arrested at the laKc The 



It. Itm llrtiThtc fth tm t! 
m J i Ut Mi; 

point IS midi cleir that there is no such liniita 
tiomt the r ctosi moid the efferent \ easel bein 
divided into jsfoui s correspondinj, to the irternl 
suppU f the pirt the superior Ijmibitics 
followm the superior ha;morrhoitlaI vessels and 
mist m<sm^ with the abdomiml group of 
Ivmphitics vhile the two lower gr ups the 
middle and inferior piss to the pehie and 
literal nes but anastomose wath the in uinal 
ind intri ibdommil Ivmphitics The e luthor 
deeluec that carcinoma of the upper | art of the 
rectum should be removed Iv an oncrati n ev 
clusivclv abdominal ol viouslv the rcct si moicl 
IS mclu led in tl is ciassihcati m The draimge of 
Ivmphitics IS Broder puts it is toward the 
mediastinum and for this reason removal of the 
Ivmphatics behind the growth perhaps is not 
alw vs essential m dealing wath ma!ignanc> 
That these ti ucs should be removed b\ nde 
radi al rt eclion compatible with a reas nable 
mortalitv r ite and a satisfactorv functional result 
IS the aim of anv opcrativ e procedure dcalin with 
nerplasm in this situati n 

Lndoultcdh manv cases of malimancv f the 
large bowel and re turn are lest dealt with b\ 
graded maneuvers \\h n it is consider d that 
the average patient with rectal carcinoma (m 
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ig 3 Median line incision extends above the umbilicus 
eg ample exposure The colostomj is show n and should 
lone 2 weeks in advance of the resection 


> group carcinoma of the rectosigmoid is like 
e included) presents himself after s>mptoms 
, e been present for a > ear the low percentage 
:ases accepted for an\ tj pe of operation eveept 
liation IS not surprising nor is it strange that 
nj patients who are submitted to the two stage 
three stage operation are able to withstand 
re radical procedures with better end results 
in if the operation were undertaken at a single 
ge 

Hhromc obstruction of the large bowel is a 
al factor because of the accompanying rapid 
iilitation ansmia and desiccation The 
ronic absorption not only from the content of 
; intcslmil tract but from the large ulcerating 
d infected surface of the growth causes a 
vered pha siological state and this has direct 
aring on the outcome of any type of operation 
ntomtis bronchopneumonia and other post 
erative complications which result even from 
nple operative procedures instituted for the 
lef of obstruction or for palliation are dircctlv 
c result of intoxication due to obstruction 
insequentlv one of the principal aims of oper 
ion is the eradication of the obstruction which 
rhaps 15 the most important rehabilitation 
jasure indicated in the majoritv of instances and 
partiallv accomplished before the first stage of 
e operation Although it ma\ be too radical to 
istulatc that all carcinomata of the rectosigmoid 
id rectum should be operated on bv the graded 
icration certainly such a procedure is required 
the greater number of cases and only in selected 
ses should the more formidable but highly 
isirable one stage abdominoperineal resection 
: undertaken In this selected group of cases the 





Fig 4 The peritoneum is incised on both sides of the 
howcl the incision running do vn to the bladder This is a 
bloodless dissection and permits the identification of both 
ureters before the operation is carried further Ample 
peritoneum is saved without diffcuUy m the majontj of 
cases for the pentonealization of raw surfaces 

abdominoperineal operation performed by the 
technique of Jones of Boston is ideal A graded 
abdominal or abdominoperineal resection permits 
of more radical procedures with removal of a wider 
area of infected tissue in a case m which otherwise 
the risk would be considerably greater In the ab 
scncc of metastasis to the liver and fixation to ad 
jacent structures immobility is unquestionably 
the most significant criterion in the decision as to 
whether the growth is removable and this immo 
bility is I believe more often the result of mflam 
matory than malignant changes Given a drainage 
operation which permits local treatment and the 
institution of measures to reduce inflammation 
one not mfrequentlv finds that a radical second 
ary operation may be carried out satisfactorilv in 
cases which at the first stage were deemed un 
satisfactory for resection 

PRC OPFR VTIV E PREP VR \TION 

The isolation of patients with surgical diseases 
of the colon and rectum under co operativ e 
management in the Mayo Clinic has permitted 
not only proper pre operativ e preparations to be 
instituted but with increasing experience has 
permitted better selection of cases for different 
tvpes of operation The rehabilitation measures 
instituted consist of (i) adequate cleansing of the 
gastrointestinal tract (2) supportive measures 
such as blood transfusion increase m fluid intake 
and general measures to increase the patient s re 
sistance (3) institution of local measures which 
reduce the mflammatorv reactions around the 
growth (4) proper dietary measures and (5) 
mstitution of drainage by colostomy preliminary 
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tn subsequent resectun The studv of these 
cases and a comparison of immediate results o\cr 
1 short period ha\e shown consmcingK that co 
operitue group management pre-openiiveK and 
I topentneh with pro; er election of anas 
thetic and a gra ltd operatnt nnneuter hi\e 
added mitenalh to the immeJnte satisfactorj 
pentne results 

The r utine preoperatue preparation of the 
1 wel itscll has cinsisted of (i) the institution of 
drainage prior to re ection (j) the admmi Irition 
of small Joses of caslir oil m varMn^, amounts to 
\ ithm 4S or gb hours before cperation md { ) 
cleansing enemas t Mte dail\ until 4 hours before 
the o[ ention w ith 1 irge amounts of water until it 
returns clear and (4) during the lav pnor to 
operation paregon in di\ idcd doses ot from i to 

drams e\cr\ 4 hours until 4 do es ha e been 
given Thi routine almost invariablv results in a 
clean cmplv I o \el and the administration ol the 
narcotic durin" the last 4 hours has had a de 
tided schtne effect n pen tjJsis \ diet free 
from residue and consi ting largelj of fruit juices 
and candv has been fc un 1 satisfactorj Increase 
in weight frtquenllv has resulted and nutnlion 
has alw a\ s been adequatelv maintained 


COLOST >MV 

Perhaps the mo t important advance in the 
treatment f carcin ima of the rectum and recto 
sigmoid has been the usual tendenev to accept 
permanent oltstomv as a necessarv slip in the 
procclure Whether the perati n is {icrformel 
at one or two stages there is small rcas n f r 
del ate ol the fact thit most patients arc better 
off v iih the colost )m\ oj ening on the anterior 
aW minal wall where it mav be more sail fac 
tonl\ attended to than jiDStenorlv on the sacrum 
In I erfe rnung colostomv I j refer to evj lore the 
aid men thtxuqh a sj lit muscle inci i n pal 
pating the liver a rtic hmph n dcs and the 
gr \ ih in the order named and determine the 
relative hvitv of the gr wlh in the al sence of 
metastasis The artificial anus is ma ie as hi h as 
p ssd !e in the 51 m id or c Jon The c ton is fe 1 
back into the abdomen until its Icxcd j omt i 
reachc 1 an 1 here an pcning m the transver c 
mesocolon permits drawinf’ un ler it of at least 
t» JavCT of the abdominal wall th skin and 
peritoneum The small fossa lateral to the colon 
bet cen its mes nlerv and the fan tal pcrilo* 
ncumi shutoff bv apurse stnn"suturetoi re ent 
hermition and obstruction from loops of the small 






: Div ding the upper end of the ho cl between 

1 with cautery 

which might pass behind it As the colon is 
jack into the abdomen a taut point is reached 
;h also prevents subsequent herniation of the 
ous membrane of the bowel and makes it 
h easier to care for I do not believe that 
res should be placed in the wall of the bowel 
isionallj fTcal fistula results m spite of the 
taken not to penetrate the lumen and if the 
toneum IS drawn snugl> around there is small 
ition of necessitj of the sutures The pen 
urn and the skm are sutured as separate 
rs under the bowel A few interrupted su 
s in the aponeurosis of the evternal oblique 
ill that are necessarv except the subsequent 
roximation of skin I have seldom observed 
;ia as a result of this tvpe of operation Con 
IS likewise satisfactor> so long as the boweh 
constipated 

he colostomy is allowed to remain closed as 
as the patient does not complain of gas dis 
ion and frequently gas passes over the stoma 
out by rectum for as long as lo day s Usually 
ever one must cut across the bowel or at 
t puncture it to obviate painful distention 
may make this incision any time after 48 
rs up to 7 days and then institute through 
through irrigations with the idea of cleansing 
lower loop of the bowel and reducing infection 
luchaspossibleinpreparationforthesccondarv 
ction Either physiologic sodium chloride or 
k permanganate of potash solution is satisfac 
for irrigation Probablv the removal of the 
:cnt of the bowel and the thorough washing of 
ulcerated and infected area account for the 
iction in inflammatorv reaction rather than 
use of anv particular medicament which may 
placed in the solution At the same time 
ibihtation measures are forced and the patient 



Fig 8 Separating the bladder from the rectum in the 
male by dividing the peritoneal fold which attaches them 


comes to operation in an infimtclv improved state 
from the delay of two weeks ind the institution 
of drainage 


TECHNIQUE OF RESFCTIOV 
Usually It has been found adv isable to wait from 
10 days to 2 weeks after the preliminarv colos 
tomy has been performed before the second 
maneuver of the resection is carried out The 
abdomen is opened through a long median line 
incision which extends to the left of the umbilicus 
and about 5 centimeters above it (Fig 3) To 
prevent contamination as much as possible the 
stoma is scaled off before operation is begun and 
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I belie\e it ]:> rareh i source of contimination 
except b\ superficial wound contamination vhich 
IS a rather constant accompaniment of 'in\ pro 
cerlure carried out on the large bowel \fter the 
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abdomen has been opened and its contents in the 
upper qua Jrants except the pelvic colon and con 
tents of the pelvis jacked avwv the initial step to 
insure satisfactorv haemostasis is li ation of the 
inferior mesenteric v es els near the promontor> of 
the sacrum (Fig 4) The inferior mesenteric 
nrter> should be ligated between the superior 
haimorrhoidil and the left colic bran hes m order 
to preserve adequate vascular nutrition to the 
left colon The whole of the descending colon 
sigmoid and upper part of the rtetum dern e thei 
blood su{ plv from this arterj It is fairlj con 
scant m its distribution save onlv for its anasto- 
mosis with the sup nor mesenteric which fails 
occasionallv and results in nec-rosi of the left 
colon The arteries of the sigmoid which are 
branches of the inferior mcscnteri ve cl anas 
tomose with the superior hajmorrhoidal and left 
colic arlenes and are not sufiicientiv disturbed to 
interfere with the blood supplj of the upper part 
of the SI mold after a li'nturc. has been placed 
between the left colic and superior lixmorrhoidy 
vessels (Fig 5) In ligatin„ the left colic \cssc 5 
one f rst retracts the colon toward the left side and 
inci es the peritoneum of its mesenter) o er the 
vessel This exposes the ve els reaiilj and thev 
mav then be isolated on a finger Careful manual 
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Fig 13 Steps in the closureof the upper end of the bo«el which is realh the blind 
loop on the colo tom) Thi is inverted sail factoril> and periloneahzed if it i to be 
left Ordinaril> it is belter removed as is shown m tigures 15 and 16 


mampuhtion of the vessels isolating them to 
getber is I believe preferable to elevating them 
on an aneurism needle or other instrument and is 
less rareh accompanied b> tearing into the vcm 
with resulting venous hxmorrhage The vessels 
should be freed of fat and carefull> ligated twice 
to prevent them from retracting into the mesen 
tcr> with an ensuing hemorrhage or at least a large 
and undesirable hematoma The initial inci 
Sion on the right side in the peritoneum of the 
mesenterv of the peh ic colon is now earned for 
ward to the bladder with retraction latcrallj to 
expose the right ureter A similar incision is 
made on the left side after the sigmoid is retracted 
to\ ard the right and the left ureter is likewise 
identified (Fig 6) I believe the identification of 
the ureters is in important step and if possible 
should alwavs be observed 

When both ureters have been identified and the 
blood suppl) has been ligated the dissection of 
the hollow of the sacrum follows easil> and is* 
readil> done with the hand If the hand is 
introduced at the point of ligation of the infenor 
mesenteric blunt dissection mav be earned back 
to the fascia covering the hollow of the sacrum 
and the dissecting lingers carried forward and 
downward until the} mav be felt to jump off the 
end of the cocev'x This is about as low as 
posterior dissection maj be done It is surpnsing 
how infrequentlv there is an> bleeding accom 
panjing this step Except for a few veins which 


are sometimes troublesome whether one does an 
anterior or posterior resection there is rarelv any 
bleeding and never an\ of consequence A hot 
salt pack placed in the hollow of the sacrum once 
Its contents art dissected controls an> oozing 
which ma> be present 

The next step in the procedure is to free the 
sigmoid from Us peritoneal attachments to the 
bladder Starting on the right side with scissors 
dissection I cut across the peritoneum which 
joins the two viscera and separate them readilv 
If the ureters have been identified previous!} 
there IS no question of injur} either to them or to 
the base of the bladder itself (Fig 7) Occasion 
all} a sigmoidal growth will be found attached to 
the posterior wall of the bladder and it is neces 
sar} to take aw a} the outer coats of this \ iscus in 
the dissection If the mucous membrane of the 
bladder is not opened there is no complication 
from this step After the attachments of the 
vesicosigmoid have been separated b} blunt dis 
section laterall} and anterior]} the rectosigmoid 
and upper part of the rectum are freed down to a 
point within from 5 to 7 5 centimeters of the anal 
orifice (Fig 8) It is surprising how far down one 
ma> carr} this dissection and remove practical!} 
the whole of the rectum with the sigmoid leaving 
onI> a small stump It is advisable to do the 
complete dissection m most instances before the 
sigmoid IS cut across at its upper end }et when 
tht growth IS attached and dissection is some 
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\\hat difficult it mat be better to divide the s«g 
mold and use the upper portion as a tractor for 
exposure and to aid m the completion of the 
dislocation 

The bowel is no v removed between two clamps 
at both ends (hig o) In this manner there is a 
large amount of bowel sacrificed and all the gland 
bearing tissues the upper and lateral Ivmphatic 
zones of Miles are removed with it There re 
mains onlv the prob'em of furnishing peritoneum 
for the pchi of making a new pelvic floor of 
turnin" in satisfactonlv the lower end of the 
rectal stump and of dealing with the distal end of 
the sigmoid be\ nd the stoma (Fig lo) These 
three stej are more easilv accomplished than 
V ould be expected particularlv the step dcahng 


with the rectal stump Although thi end of the 
I owel IS deep m the pelvis and far from accessible 
one may b> using an over and over type of suture 
such as IS used in dealin<’ with the duodenal stump 
followino fiastric resection turn it in saUsbclonh 
and place accuratelv at least two lavers of sutures 
(Fig ii) This IS usually done wath tannic acid 
catgut on curved needles re enforcing with a few 
interrupted silk sutures The pelvic peritoneum 
has been mobilized at the li ation of the inferior 
mesenteric vessels in such a manner as to leave 
ample reflection on either side to join in the me 
dian line so that a new floor for the pelvis is made 
I have not encountered difficulty m savin 
cm ugh pentoneum satisfactorilv to close ov cr the 
male pelvis and in the female pelvi it is a rela 
tivelv much simpler procedure becaus the uterus 
and adnexa may if ncccssarv be drawn over ind 
sutured to the promontory of the sacrum in case 
there is a gap in the peritoneum (Fij, i ) 

There is the disadvantage however in both 
instances* of a large dead space in which serum 
will certainly collect and which is potentially m 
fected from the manipulation of the bowel This 
space is always drained but not for Ion or very 
effectively Two small rubber tissue drains arc 
usually ample or at most one ci arette tube In 
the female drainage is much simpler and is always 
secured through the vagina This redu es the 
mortality of operation considerably over that of 
the male when drainage must nccessanlv be se 
cured throu h the abdominal wound (Fi 13) 
The question of draining through the rectal 
stump IS one to be distinctly deprecated in any 
case The upper end of the si mold or the small 
Hind pouch whi h lies below the stoma may be 
lealt with satisfactorily in two wavs either by 
removal or leaving it in silti 1 usually lea e it 
after invagmatio" with cat ut and silk and 
putting over whatever fat tags are convenientlv 
near hut occasionally it has seemed advisable to 
remove it I do this after lij,atine, the blood 
supply up to the pentoneum and b\ simply in 
va'^matingit on itself through the abdominal waif 
and leaving it for subsequent removal hen it is 
adequately sealed off (Fi„ 14) After the opera 
tion has been completed an assistant with an 
instrument attached to the end of the blind pouch 
pushes It into itself and out through the ab 
lominal inasion where the surgeon mav grasp it 
and by traction bnng it entirely out lea mg it 
attached so that there will be no contamination 
from this step A few sutures placed in the pen 
toneum behind it preclude any dilT cultv from con 
tammatioiv (Fi„ 15 frontispiece) The at cfominal 
wound is now closed and the stump is alio 'cd to 
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Fig i6 a Di\ Sion of the mescnt«r> ind scparilion of the two loop of bowel \ ith 
cautery b Blunt d ssection mth handle of knife sqsarating lower segment which is 
to be removed from skin and unde I>ing tissues c Nppearance of wound from which 
lower loop was excised immediately after its removal 


hang tn situ for about lo da>s when it is removed 
easil} and simpl> b> cauterj I believe that this 
step while possible making the operation a little 
more serious ma> not be unwise since there is a 
question of the blow ing out of the end and the pro 
ducmg of pentomtis (Fig i6) This has been ob 
served occasionaU> and apparentl> was a factor 
in the one death in m> s ries of 26 cases 

RF ESTVBLISKUENT OF THE LUMEN OF THE BOWEL 
\FTER RESECTION 

The question of re establishment of the con 
tmuity of the bowel following resection is one 
which the surgeon is forced to decide in each case 
because of the almost universal insistence by the 
patient that the muscular mechanism controlling 
defalcation be preserved and the colostomy be 
abandoned subsequently Occasionally a patient 
is so insistent that operation is refused unless this 
requirement be met and if the grow th is abov e the 
peritoneal fold and there is no lymphatic m 
voKement perhaps one is justified m rcstonng 


the normal intestinal canal occasionally As a 
working rule unquestionably carcinoma at the 
rectosigmoid and below is best treated b\ colos 
tomy high in the sigmoid and subsequent removal 
of the entire bowel or at least all except the anal 
canal below the stoma Anatomical types mfiu 
ence this decision markedly however and no one 
standard operation is applicable to all cases m 
this group Individualization occasionally will 
demand after colostomy re establishment of the 
continuity of the intestinal tract The important 
technical question in deciding this is the blood 
supply to the lower segment After the inferior 
mesentenc vessels have been tied above the 
supenor hemorrhoidal branch practically the 
whole blood supply to the lower segment and the 
rectum is sacrificed and \ et studies of the collater 
al arculation and actual clinical experience bear 
out the observation that if a portion of the rectum 
is saved and the continuity re established if the 
blood supply to the upper segment is adequate 
necrosis and sloughing will rarely result In this 
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trie of Ttitcri r resections I re estal fished the 
t ntinuil\ f the bowel in onh one instance The 
I ilient wns the wife of a ph\sicnn and both she 
in i her husl and insisted that this t\pe of open 
ati n lie carried cut Fortunateh there was no 
1\ mp hatic ol ement disco\ ered at resection and 
it seemed n t unwise to a^ree to their lemind 
1 he re establishment is not difiicult (despite the 
f i t that the 1 jwer loop is deep in the f eh is) and 
ni IV ft act mplisfiecl quite accurateh with two 
( r even three hversof sutures with a g od outloob 
1 r success The fact that there is n tension n 
the suture line from the colostomv openin" al o\C 
ind that an\ s crcti n in the segment ma\ be 
renuvel b a recta! tul c is deeidedl\ advan 
ta t us to heahn" an i wath the ex eplian of 
infecti n which is outsi le the lumen of the bowel 
there are few factors hich prejudice success As 
a gencril rule h \\e\er this anastomosv> should 

I e 1 precate 1 I ut unquesti nal )\ then, are 
ct isional excel lu ns fa\ rable for its use 

I \t r Kiv ai RLc r \L stl mp \t third s>t \ge 

V further nio liticati n which has been em 

I I \c I severil times in this series cf cases is the 
rem \ al f the blind p luch of rectum as a third 
sla^c l the operation III not certain avhether 
this step n ight not be emplovcd as a routine the 

nl\ argument against it being the Ion morbi litv 
which in realitv is nut an ar unient in dealin^ with 
arcin ma It makes the operation more radical 
an 1 pr 1 n^s the c nv ilesccnce but it has been 
aclv inta eous in the few in lances in which I have 
(lone It Ihc tirst time it was necessarv to remove 
the stump ! davb after the econd peration An 
li sees 1 rmed in the lelvis making drama c 
I ighlv es enlid and the easiest wav to establish 
it ceme It be 1 V cxcisi n of the rectal slump 
I hi wa d ni un le sacral an® thesia and was a 
im])le pr c dure recjuinU;, onlv a few moments 
Suture w re n t us 1 an I the wound healed 
r a liK I trh ips it would be an advantageous ad 
liiion to the entire pro edurc al a third stage 
under local misthcsia There has been practi 
allv no tr uble trom this stump \ hen it has been 
left 11 It an Jin niv r in tances in the 6 cases 
ii 1 It dram int the sinus established b\ the ab 
dcminal dr linage tube In loth instances the 
lraina„ f mucus 1 1 h 1 How d irn^ation of the 
r clum eca ed without incidence 

VN asani si v 

Spinal anasthe la w as emp !ov ed as a routine m 
til ries Its a Iv antaoC arc so marked that its 


continuance is at least indicated in this tjpe of 
operation The freedom from pulnaonarv compli 
cations the relaxation and the lack of oozing at 
the time of operation facilitate more satisfactorj 
e posure and accurate technique 

SUMMARY 

From March jo 19 7 to Fehruarv i 1928 I 
pKrformed 26 anterior resections of the rcctosi 
mold and upper rectum b\ the technique de 
cribed with one death In this instance the 
patient was a man aged 68 withancasilv remov 
aide growth He died on the fifteenth daj after 
ojicration after having been out of bed for 2 davs 
and wathout svmptoms referable to the abdomen 
His bowels were active hewaseatin wellandhis 
prOj,ress seemed perfectlj satisfactorj until he 
was seized suddcnlv with sjmptoms of abdominal 
crisis ami died 6 hours later Necropsy di closed 
plastic peritonitis which probablj is present to a 
certain degree in practicallv all of such cases 
There was no other satisfactory explanation for 
his death 

M\ experience wath this senes has been so sati 
ficiorv from the standpoint of the technique as 
well as operative mortality and morbidity that 
I am encouraged to continue tins type of opera 
tion either alone or with the modification su 
gc ted namely removal of the lower segment 
either at the same stage or as a subsequent and 
separate maneuv er Ccrtainlv it seems justifiable 
i > hope for encouraging end results in the light of 
the radical procedure made possible by the multi 
pie stage operation The reduction of mortality is 
a striking cxvmple of what may be accompli hed 
by cooperative measures in this group of cases 
and the adequate rehabilitation measures com 
bincd with spinal anxsthcsia and graded operation 
apparently encoura e the prospect of a widespread 
remov al of the grow th and contiguous tissues w ith 
a lower death rate and a fav orable outlook 
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FROM THE DI] ISrO\ 01 SURGERY J \CkSO\ CLIMC 

TH\R0IDEC10AI\ * 


ARNOLD S J \CKSON 

TV TO single condition is responsible for the 
I ^ dangers and possible complications to be 
feared m performing thj roldectonl^ A 
number of factors should be considered such as 
the age of the patient the duration of the disease 
the extent of impairment of the cardioxascular 
renal sxstem the condition of the patient the 
kind of goiter the skill and experience of the 
surgeon and the choice of anassthctic 

Lntil 1922 when Plummer suggested the useof 
iodine in connection wath surgera in the treatment 
of exophthalmic goiter postoperatue hx^ier 
thxroidism was the most dreaded of all surgical 
complications Frequenth in spite of weeks or 
months of preparation and multiple stage oper 
ations performed with acumen and skill the pa 
tien t de\ eloped a high pulse rate and fe\ er together 
with \ omiting and dehnum and succumbed a few 
hours after operation Since 19 2 no deaths ha\e 
occurred at the Jackson Clinic as a result of post 
operatixc h\perth\roidism in spite of the fact 
that onU one ligation has been performed during 
the past 4 xcars There ha\e been a number of 
instances of sex ere reaction but m exer> case this 
condition has been controlled b\ the methods 
which I shall describe 

In exophthalmic goiter the most fearful com 
plication m mj expencnce and probablj in the 
experience of exerx surgeon interested in surgerx 
of the thjroid is that of mxolxement of the re 
current larjngeal nerxe In some instances the 
surgeon is probablx not directlx responsible be 
cause the mere stretching or compression of the 
nerxe b\ cedematous or scar tissue max cause 
trouble Since it has been determined that failure 
in the past to effect cure for this disease was due 
to the preserx ation of too much gland tissue most 
surgeons are now adxocatmg a more radical re 
moxal of the gland Consequentlx there is greater 
danger of inxolxmg the nerxe either bx a haimo 
stat or suture unless care is exercised to remain 
wathm the capsule This expression has become 
almost stereotj-ped m descnptions of the opera 
tion for goiter and might perhaps xxcll be dis 
carded In manx cases of exophthalmic goiter 
the gland is so friable and xascular and the cap 
sule so thin that it is scarceix xasible and the 
surgeon is fortunate to be able to re ect the gland 
and control hxmorrhage In adenomatous goiter 

bm tt d ( p bl 


AID xlxci ox \\i coxsix 

there IS frcqucntlx a tough fibrous capsule and 
the operation is a much simpler procedure 
Txxoofmx patients were successfully operated 
on and xxere able to conx ersc freelx before leax ing 
the operating room -V few minutes late thex 
xxere reported to be cxanotic and dxspnoeic Ln 
consciousness quicklx fol’oxxed I ut the condition 
xxaspromptlx reliexed bx remoxing the bandage 
and opening the wound forcing the chin down on 
the chest and administering oxxgen Conx ales 
cence was uncxentful a secondarx wound cosurc 
being made in 24 hours Since larx ngcal examina 
tion showed no inxoixement of the xocal cords 
and the trachea w as not collapsed these near fatal 
complications haxc been attributed to sudden 
paralxsis of the nerxes from change of position 
and consequent sex ere tension 
If only one recurrent laryngeal nerxe is injured 
the other wall usually compensate so that after a 
few dax s or w eeks the \ oice is restored to normal 
1 xen if bilateral adductor paralxsis of the xocal 
cords occurs tracheotomx max not be necessan 
but if bilateral abductor paralxsis occurs the 
increasing stndor cyanosis and dyspnoea necessi 
tate this procedure There should be no excu'se 
for the occurrence of such a complication xet 
there haxe been manx instances in the past and 
xxith the increasing number of inexperienced sur 
geons performing the operation there xxall be more 
in the future Too frequentlx this complication 
has been considered as tracheal collapse a con 
dition I haxe yet to obserxe 

Barring nerxe injurx then death should not 
occur following operation for exophthalmic goiter 
unless It IS from tracheitis dex eloping into 
pneumonia or from hemorrhage or the more 
unusual complications such as embolism tetanx 
and tetanus In spite of preserx ation of the 
tracheal fascia and of care in handling fatal 
tracheitis max occur Herrorrhage although it 
IS frequentlx sex ere at the time of operation in the 
large friable xascular glands of long standing is 
seldom dangerous and usuallx is controlled b\ 
clexation and compression of the gland bx the in 
dex finger Injury to the lateral or jugular xeins 
max proxe more troublesome Postoperatixe 
haemorrhage isexidenced bx restlessness dxspncca 
cxanosis and increasing puKe rate Thediagnosis 
IS made by examination of the neck w hich usual'x 
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h'ls 1 full con\e\ nthcr than a concaAC appear 
ance 

C ir liac failure is seld m a senous complication 
in eaophth ilmic Roiter except in cases of lon^, 
St inclin^ The con lilion of the heart can usualh 
be regulated b\ iodine and digitalis In toxic 
adenoma howexer chronic m)ocarditis i the 
moat important condition to be considered and 
cardiac failure is the complication to be most 
feared Hox\c\er xxhen the disease is of short 
duration the surgeon experienced the anaesthesia 
1 cal and the pre operatue preparation correct 
the patient olnaoush has an excellent chance for 
reciverv and no complication should be feared 

TRL OPtRaTIXE PREPXRXTION 

The pre operati c preparation of patients in 
these cases depends in the kind of goiter and the 
c< million of the patient In non tcxic adenoma 
lous goiter no preliminarx treatment is required 
ther than to determine that no contra indications 
t cpcrati n exist such as diabetes and (onsilli 
tis Howexer since extremclx large adenomatous 
goiter IS frequentlx substernal or intrathoraacand 
consequentlx exerts considerable back pressure 
n the heart it max be adxasable to gi e the 
jatient se oral daxs rest in bed and to gixe 
dmitahs 

In toxic adenoma it is a different slorx the 
present time there exi ts a greater dixergence of 
opinion regardin'’ the preparation of these 
j atients for o| eration than at anx time in the 
I ast It makes little difference xxhat method i 
use 1 as exen in the most skilled hands there is a 
dctmite mortahtx of from i to 5 per cent The 
care of the e | aticni i the most senous problem 
confronting the ur'^con \\ho is c peaallx interest 
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ed in goiter surger> Until about xears ago 
Plummer adxocated the routine dintalinng of 
these patients Then he stopped the use of 
digitalis and stated that a considerable lowering 
of the mortahtx had resulted Some haxe felt 
that actual clinical experience xxarranted the 
continuation of the use of digitalis Among the 
institutions supporting this xicxx arc the Clexe 
land Clinic Lahex Clinic Henr) Ford Hospital 
Unixersit> of Michigan and the Jackson Clinic 
Dunn» the past > ear four deaths haxe occurred 
folloxxang operation for goiter in our Clinic Txxo 
of these patients had toxic adenoma of long stand 
ing in xxhich serious damage to the cardioxascular 
renal sx stems had occurred I haxe often xvon 
dered xxhether if digitalis had not been given 
these patients would haxe surxaxed Likewase I 
haxe xxondered xxhether some of the other pa 
tients \x ho presented equallj poor risk would have 
survived if digitalis had not been used 

There also exists great difference of opinion re 
girding the use of iodine in these cases Cnle 
Graham and others xx ho support the xaew that 
exophthalmic goiter and toxic adenoma are one 
and the same give iodine In mj own experience 
I haxe not found lodme beneficial m cases of un 
oimphcated toxic adenoma I beliex e that seem 
mg success has been due to the fact that in one of 
exerx four cases of exophthalmic goiter idenom 
atous nodules ma> be found In other words a 
patient max haxe adenomatous goiter of manx 
xears duration that has never become toxic ^ 
few months before he consults his phxsician 
exophthalmic goiter is superimposed Iodine is 
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Fi 3 Median incision through the fascia and muscles 
to the gland 


guen supposedlj for toxic 'idenomi and there is 
immediate improv ement This error will continue 
to be made until the clinical difTcrcntial points 
bet^^ecn exophthalmic goiter and toxic adenoma 
are clearl) understood Rest in bed a high caloric 
diet sedatnes and general symptomatic treat 
ment are indicated Ko patient should be allowed 
to become bedridden but after a few days ab 
solute rest should be encouraged to walk around 
and build up for the operation 
The use of iodine has retolutiomzcd the pre 
operatite preparation of patients with exophthal 
mic goiter Four > ears ago I ga\ e up ligation and 
stage operation and whene\ er possible allowed the 



r s Scpiratel at onanddiv sionoflateral\cins(one 
of the most impo tant step of the ope ation) 



I ig 4 Injection of no ocain into the supe lor pole after 
the muscles have been dnidcd and the gland is exposed 

patient to prepare for operation at home This is 
not so successful as preparation in the hospital 
since the conditions are necessarily not identical 
but It is a great financial help to the patient 
Many patients of course must be hospitalized 
and e\en kept m bed for several da\s if there is 
cardiac decompensation or gastro intestinal crisis 
The old idea of keeping these patients m bed for 
weeks IS wrong No matter in what condition m\ 
patients come I never permit more than a week s 
rest m bed Ninety per cent of them are oper 
ated upon wathm lo days from the time they are 
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Tclniiltc] IniQ Islnwed thit ihcaxeragedrr f 
m the b'lsil metal olic nte this lime wa o 

points I roMflcd larRc d ses f io<line \vcre id 
ministered fhs\eai\\a\ maintametJ that m re 
atishclorN re ults could 1 e btaincd in a shorter 
lime In saturntino the gland lulh iodine linn 1)\ 
merek usm„ I3 drops a d^\ In theaxeraj^e ise 
60 drops a ila\ is gixen I ut two or three times 
this am unt max he used for patients idmittcd in 
crisis \ll mx patients receive a hi h calonc diet 
(abcut 4000 calories a dax) Onlv the use of 
cofTcc and tea is re irictcd I hex max eat all the 
beefsteah all the cake and candv thex wall and 
in fact anx thing thex de ire so Ion" as thex eat 
I alienls are r utinel) given o drojis of the 
tin turc of iligitahs three times daik for t ilaxs 
A half rain of phenol arl ital is <n\cn three times 
daiK These ilru„ are not essential but are a 
matter of inilmdual hoice 

Next t a iodine therapx I beiiex e that the ps\ 
cho'ogic factor is mest imp rtani in handling 
thoc patients I ne\ cr operate unless the patient 
fullx understands his cindition and knows the 
time and reason for operation He gains conhdence 
bx talking xxath others xxho haxe undergone 
operation Cnle emjaloxs another form of psx 
cho!Op,\ that of stealing the gland Both methods 
apparentlx xield cquallx good results but it 
should I e understcod that these patients cannot 
be handle ! bx ordinarx method It is the little 
things that make tl e I ig things m goiter urgerx 
It I a mistake to starxe the e patients on the 
morning of oj eration If iodine and fo d are 
withheld for cxcral hours before operation it is 



I I 

I S Cl f 1 1 t pt J l (h 
pi t m m d d f 

onh natural to suppose that the metab lism xxill 
be greatk increased that the postoperatixe 
reaction xxall be severe and that aci losis max 
occur Our patients receive oe grams jf glucose 
with orange juice as is gix en to diabetic patients 
an hour before operation and iodine is admin 
isiercci continuallx 

THE CIER Tir\ 

When the patient s condition has been jud cd 
ht for operation he 1 so informed and perhaps is 
given an addili nal sedative on the night j reced 
ing operation Anhourbef re operation grain 
morphine is given hxpodermicalh and 15 nun 
uies later i 300 gram of scopolamine The room 
13 darkeneil and no relatives are permitted to 
come in The patients eves are banda cd 
vaseline 1 cotton is> inserted in the cars and he is 
encouraged to sleep When he 1 brou ht to the 
operating room i 6 otam of morjihine is given 
hvpodermicalk This usuallj insures perfect 
anTSthe la when combined vnth novocain 

The position of the patient on the ofemting 
table IS of consid rablc importance I rc entiv 
devisetl a table that I ftel gives the I cst exj" sure 
of the op rating held an 1 at the same time a surcs 
the maximal amount tf c mfort for the j alienl 
(Fi" i) The prej aration of the skin is a matter 
of indivailual choice and it makes no difference 
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whether iodine picnc acid or mcrcurochrome is 
used Opinion is about equallj divided regarding 
the anxsthetic some surgeons prefer nitrous 
oxide others c.th>lene and still others no\ocain 
In my experience the latter follow mg hj^podermic 
injections of morphine and scopolamine has given 
excellent results in full> 98 per cent of m> cases 
this method has been used The ad\antages arc 
that the surgeon has the patient under his control 
the patient can be made to talk and to cough the 
possibility of mjur\ to the recurrent laryngeal 
ner\e IS consequently lessened the danger ol post 
operatiN e pneumonia is almost eliminated and in 
the case of removal of large substcrnal goiter 
dvspnoea is better controlled The disidvantages 
are that if the patient is extremelv apprehensive 
the operation i& more taxing both on the patient 
and the surgeon In mv experience non toxic 
patients are frequentlv more nervous than the 
extremely toxic patients Postoperative vomiting 
and reaction are matenallv reduced by the use of 
local anxsthesia The infiltration method is pref 
crable to nerve block because it is simpler and 
more speedy One half of i per cent of novocain 
with no adrenalin is satisfactory An all metal 
modified Meeker syringe that I fiave devased has 
prov ed helpful (Pig A) 

In thyroid surgery perhaps more than m any 
other teamwork is essential and the service of 
two skilled assistants is desirable likewise the 
surgical nurse should be unusuaKv keen and alert 
since accuracy and mieiligent co operation may 
play an important part in the success of the opera 
tion There is no talking during the operation and 
quitt is secured b\ cov ermg metal surfaces in the 
operating room with rubber 

The instruments required lor the usual goiter 
operation are several dozen Kocher (large or 
small) Crile or Lahev haimostats as preferred 
one dozen small curved clamps a grasping clamp 
(Tig 2 C) sharp and dull retractors a self retain 
ing retractor four muscle clamps twoneedlehold 
ers one dozen towel clips and four sharp scalpels 
When the incision is m ide the scalpel must be 
earned at right angles to the skin the entire dis 
tance otherwase the upper flap will override The 
incision should if possible be made in a fold of 
the neck and should be fully an inch higher than 
is ultimately desired for the scar The length of 
the incision wall depenil on the size and conse 
quently the tyqie of goiter It should be slightly 
curved and its lowest median point should be at 
least an inch abov e the suprasternal notch (Some 
surgeons prefer to outline it first with a colored 
solution or the back of tht knife ) The incision 
should be made walh a free clean sweep and made 


at once through the skin the platysma myoides 
and to the superficial facial layer The flaps are 
then dissected free to giv e adequate exposure and 
the superficial bleeding points are ligated Among 
the \anous types of self retaining retractor to 
hold the flaps in place is one which I have devased 
for this purpose (Fig 2 B) A split towel pro 
tects the wound Occasionally it may be advisa 
blc to ligate separately the external jugular y cins 
A median or slightly lateral incision is then 
made through the cervical lascia and underlying 
muscles to the thy roid gland The sternohyoid 
and sternothy roid muscles arc next elc\ ated 
from the capsule of the gland by blunt dissection 
Whether or not these muscles arc to be divided is 
a matter of indivadual choice In many cases I 
prefer to divide them as I feel that the greatly 
improved exposure more than compensates for 
the time lost Haste 15 less essential than is a 
careful resection of the gland If the goiter is 
large or friable and vascular there 15 dinger of 
myuty to the nerves or parathyroids if there vs 
inadequate exposure In many instances it mav 
be necessary to dmdc the muscles on but one side 
Novocain should be injected into the muscles 
before they are divided 

When the gland is exposed it should be injected 
and then elevated At the same lime the capsule 
should be separated by cither blunt or sharp dis 
section Care should be exercised to avoid tearing 
tht lateral veins and these should be separately 
ligated The gland having been freed from its 
bed the upper pole is exposed and the superior 
thy roid vessels located These are double clamped 
and then divided Whether or not tht ves els are 
secured by means of an aneurism or a regul ir 
needle is immaterial and whether plain catgut or 
silk IS used IS merely a matter of choice The 
important point is to ligate the vessels securelv 
so that they cannot retract and cause hxmorrhage 
When the upper pole has been divided the gland 
IS easily mobilized Some surgeons now prefer to 
free the gland from the trachea a procedure that 
should alw ays be earned out in case of large sub 
sternal goiter others prefer to proceed b\ placing 
hiemostats laterally on the gland after the method 
of Halstcd It IS a safe plan to leave some gland 
tissue below the clamp at the lower pole The 
gland IS then resected the assistant clamping the 
vessels as they are about to be divided The 
amount of tissue to be pre erv ed depends on the 
type of goiter a much smaller portion is preserved 
m the exophthalmic ty-pe than in the others 
Next the vessels are ligated and a few interrupted 
sutures may be used to control the haimorrhage 
H the isthmus has not already been resected this 
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IS nott done ind the same procedure earned out 
mth the left lobe The tracheal fascia should be 
preserved intact since its removal leads to dis 
tressing tracheitis 

\fter the gland has been resected the patient is 
asked to cough and strain so that an> possible 
Heeding points ma} not be overlookel If the 
wound IS drj the divided muscles nn\ be ip 
provimated In uniting these muscles in the 
median line interrupted sutures and separate 
closure for the fascia are preferred ^Figs 3 to j) 
There i considerable difference of opinion re 
garding the question of drainage I am convinced 
from the exj criencc of others and from observa 
ti n that some kinl cf dram should be inserted 
I cause of the danger of infection and of medias 
timtis Some surgeons prefer lateral to median 
Iin drainage simepreferrubbcrtuf es andothers 
guttifcr ha Some likewise advocate silk in 
skin c sure others derma! and still others clips 
I have tried ti! methods (t drainage and skin 
losure anJ have n pirticular preference Ap 
puentlv an interrupted closure of the platvsma 
mvoiles ind cl the skin gives better results 
(I ig hi loo much care cannot bt exercised m 
an effort to pro luce a perfect scar The tv7>e of 
dressing used 1 immaterial ns long as it is com 
fortable and sulhcient to protect the wound and 
prevent s iling fr m dr image 
It seen s aim st unnecessarv to sa\ that the 
tissues should be handled with the greatest 
gentleness since th'\roidectcmv eannol be sue 
osslulh p rtormed under local anesthesia unless 
this surgic d principle is observed 

rosTOPtRATIVE eVRL 

The patient should be placed in bed in a semi 
upright jwsition and maJe com/orta/ie with 
j lentv of [iillows Tap water is given routmelv 
b\ pr ctoclvsis m case of exophthalmic goiter lo 
drops jt Lu il s s lull n is added lo each 500 
cubicccntimetersof tapwatcr Inthe ecasesiti 
c senttal that sufE lent iodine be administered 
both I V mouth and bx re turn to control the post 
oj eralive reaction During a period of 6 hours 
before an 1 after operation m) patients receive 
100 drojs or more of iodine well diluted The 
amount given thereafter depends on the seventv 
of the disease and the sev eritv of reaction \ omit 
lOo tachvcardia fever and restlessness mav all 
be pre ent but when thev are eva^erated a 
severe reaction is indicated The proper pre 
operative preparation and the use of iodine will 
control ail these s}mptoms 

Toxic iilenoma offers a more difficult problem 
The operation mav have been performed peediJj 


and with little apparent disturbance to the pa 
tient The latter returns to the room seemingl) 
m good condition The next da> the pul e rate 
nja> be irregular the patient s mind rather 
cloudv and m spite of all efforts to the contrar} 
another day mav see the fatal termination of the 
case 

It docs not seem necessary to say that the m 
take and output of fluid should be carefulh ob 
served that m case of tracheitis a steam tent 
should be placed around the patient and that 
excessive mucus may be controlled by admmistra 
lion of codein and small do«es of atropm together 
with digitalis hypodermically Phenobarbital and 
codein will usuallv control nervousness if this 
fails morphine may be given 

rosroPERirrtE coMPttcwio'Js 

Since the most frequent postoperative com 
plications have alieadv been discussed it is 
necessary to mention only the treatment of these 
conditions 

Injury to recurrent laryngeal nenes If one 
recurrent laryngeal nerve has been injured 
temporary loss of voice usuallv occurs More 
distressing are the dvspncca and mucus todein 
atropm and steam inhalations of benzoin arc 
helpful If both nerves art damaged so that 
bilateral abductor paralysis of the vocal cord 
occurs It will probably be necessary to perform 
tracheotomv 

Ilamor hage As soon as hsmorrhage is sus 
peeled the patient should be returned to the op 
crating room if time permits Th re the v ound 
mav be opened under ideal conditions the blood 
clot removed and possibK the bleedin vessel h 
gated If the vessel cannot be readily located 
without ri k of mjurv to the nerves the \ ound 
should be packed and left open for secondary 
closure 

Everv interne and nurse coming in contact v ith 
goiter patients should be familiar with the si ns of 
postoperative h^morrha'^c since prompt action 
maysaveaUfe Dy pneea mav develop so rapidly 
that It IS necessary to remove the bandage and 
openthewoundv ithvvhateverisathand Prompt 
action and the administration of ovvgen are 
indicated 

Tetany Postoperative tetanv is an unfortunate 
complication especially if it is the chronic type I 
recently made a study of this subject and reported 
several cases (2) in the hope that it might stimu 
late an interest m this problem and possiblv lead 
to more satisfactory methods of treatment It is 
evident that the radical type of thyaoideclomy 
necessary to obtain cure and prevent recurrence 
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has resulted m an increased incidence of post opera 
ti\e tetan> Practical!) every surgeon that has 
performed a considerable number of thjroidecto 
mies has encountered this complication and yet 
considering the enormous amount of literature on 
goiter this subject has received but slight at 
tention There seems to be an inclination not to 
discuss unsatisfactorv results 

The onset of postoperativ e tetany mav be acute 
or chronic Headache radiating pains down the 
extremities chronic twitching and stiffness in the 
hands and feet are earlj svmptoms The ex 
tremities tingle and become numb the face 
becomes stiff and distorted spasms develop m 
the hands and often m the feet The hands may 
assume the typical contraction of the accoucheur s 
hand The diagnosis ma> be confirmed by elicit 
ing attack through pressure over the mam nerve 
trunk of the forearm (Trousseau s sign) or by 
tapping the facial nerve and causing the muscles 
of the corner of the mouth to twitch (Chvostek s 
sign) 

In m> experience calcium administered either 
orall) or intravenouslj has proved entirely satis 
factory in controlling the attacks of tetany m all 
but one patient In this case CoUip s parathor 
mone injected intravenously proved most bene 
ficial In the five chronic cases which I reported 
neither of these remedies effected cure However 
one patient has shown remarkable improvement 
following ultraviolet light therapj and I have 
been sufficientl) encouraged to follow this lead 

Embolism Fortunately embolism is a rare 
complication m surgery of the th>roid I know 
of two fatal cases of air embolism one following 
ligation and the other following th> roidectomy 
It should be borne in mmd that the veins of the 
th) roid do not readil) collapse and that they are 
valveless and consequently air is quickly aspirated 
All bleeding points should be securely ligated 

Pneumonia If operation is done under local 
anesthesia pneumonia can be almost excluded as 
a complication and now the advent of the oxygen 
chamber promises to reduce still further the dread 
of this complication 

Infection The incidence of infection following 
thyroidectomy is considerably lower than in 
abdominal surgery In fact if proper drainage 
has been supplied infection rarely occurs I 
believe that the wound should be probed daily at 
the site of the drainage tract and the neck lightly 
massaged If the neck appears indurated and 
firm proper drainage is not being secured and 
moist warm dressings should be applied at fre 
quent intervals If pus appears healing is natu 
rallv delayed and a disfiguring scar may result 


PROGNOSIS 

If sufficient tissue has been removed a recur 
Fence may be expected m not more than 2 per cent 
of cases of adenomatous goiter This factor is 
dependent on age the younger the patient the 
greater the possibility of recurrence Usually 
solitary cystic adenoma will enlarge and if de 
tected early may be removed through a small 
incision Adenomata m the region of the isthmus 
beneath the mandible or behind the trachea are 
frequently overlooked and are the cause of recur 
rcnce Naturally when only lobectomy has been 
performed there is a strong possibility that 
recurrence w ill result Some surgeons hav e 
stated that in resecting the gland it is necessary 
to remove all adenomata I consider this im 
possible unless complete thyroidectomy is at 
tempted since in many instances the entire gland 
appears to be made up of minute adenomata 

A higher incidence of recurrence may be ex 
pected in exophthalmic goiter In 1920 I assisted 
Judd m reviewing the postoperative results m two 
selected groups of patients operated on for goiter 
at the Mavo Clinic It was possible to trace 90 
of 100 patients who had been operated on for 
exophthalmic goiter 66 per cent of these were free 
from all signs of the disease 6 years after opera 
tion 13 3 per cent were markedly improved and 
5 5 per cent were slightly improved Eleven of 
the patients died after leaving the Clinic Ihese 
operations were all performed before Lugols 
solution was being used and on account of greater 
risk It was not always possible to remove as much 
tissue as can now be done Recently I made a 
study of 300 cases of patients with exophthalmic 
goiter on whom I had operated and although the 
time elapsed is too short to pronounce cure in 
only one case did the patient state that no im 
provement had resulted In 95 per cent they 
reported that they were cured or greatly benefited 
the remainder stated that their condition was 
improved A number of these cures resulted onlv 
after a second thyroidectomy the primary op 
eration having been performed either by other 
surgeons or by my self This should be encouraging 
for the surgeon and should refute the claims that 
exophthalmic goiter cannot be cured by thyroidec 
tomy In my opinion however cure does not 
mean operation alone but includes a careful 
post operative regimen for a year or more 
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DERAVGEYIENTS OF THE KNEE JOINT WITH SPECIAL REFERENCE 
TO THE ROLE of the INTERNAL ALAR LIGAMENT IN 
TEARS OF INTERNAL SEMILUNAR CARTILAGES 

Bj MU RILE BERNSTEIN MD I \CS Ciiicaco 


ALTHOUGH there IS quite an extcnsi\c 
literature dealing mth internal derange 
ments of the knee joint the subject is 
alAviAs of interest to surgeons not onl\ because 
these derangements are constantK met in Indus 
tnal surgeiN demanding correct recognition and 
treatment but also because the newer phases and 
different aspects from which derangements of the 
knee joint can be \ lewed are matters that arc open 
to considerable discussion 

Derangements of the knee jc int were recogmzeil 
long before the era of the roentgen ra\ \s earK 
as 177 1 Bromlield described the eusientc 

of cartilaginous bodies in the knee and William 
Ha\ and John Hunter w ere also earl> cr nlributors 
to this field of pathologN 

The roentgen ra\ has not been of \er\ great 
serMce in adding to our Inowlcdge of internal 
derangements of the knee joint The roent 
genOj,ram i 0/ value oniv \ hen gro s benv or 
dense cartilapnous changes exist but for m 
vestir,alion if Jisplaccments of the semilunar 
cartilages andinderangemtntswhich ire brought 
about b\ changes m the supporting ligamentous 
structures and the svnovnl membrane the rieni 
gen ravs aciuallv offer but \er\ limited as is 
tance 

Studv of the knee joint has been earned out b\ 
most investigators cn preserved limbs The 
operating room offers but little opfcrtumlv f r 
exact studv f the tis ues utlra itlam since in 
knee joint surgerv it is imperative to av id all 
unncces arv manipulation Therefore in order 
to studv the structures and ti sues mac mdition 
approximating those in the li ing subject it is 
necessarv to carrv out the anatomical invcstum 
tions in the cadav er before post mortem changes 
hav e taken place 

For the foregoing reasons and in order to obtain 
reliable data 0 knee joints were studied soon 
after death attempt was made to simulate 
the V anous traumatic derangements and to v isual 
ize the mechanical effects upon the joint It is 
onlv through a proper understanding of the 
anatomical structures of the knee joint their 
relation to one another and the patliolo„v con 
sidered m the light of a careful clinical historv 
that a diagnosis of a tom cartilage can be estab 
lished 


ANATOMICAL CONSIDI R VTIONS 
In proportion to its size the knee joint is the 
most looselj constructed of all the joints This 
applies to its bonv architecture The parts of the 
articulation which are apposed to one another are 
the spine of the tibia and the intercondjlar notch 
held together bv the crucial li aments The 
articulation when deprived of its supportive or 
binding structures becomes unstable in everj 
position and depends therefore for its stabihtj 
and mtegntj upon the ligaments and muscles 
which bind it The articular surfaces of the tibia 
and femur do not come m contact over a lar e 
area m anv position and m full extension a con 
sideral It space is created on either side of the 
joint on account of conv ex surfaces of the femoral 
articulations These spaces are filled in bv the 
semilunar cartilage 2 crescentic disks broad on 
their external surface and tapering intcrnall) 
<f creasing in thickness so as to form a wedge 
The semilunar cartilages stabilize the knee when 
it assumes the extended position and so prevent 
It from bending lateralis This stabihtj is re 
mfirced bv the lateral ligaments— the internal 
lateral hpament aiding the external semilunar 
cartilage and the external lateral ligament aidm 
the internal cartilage The semilunar cartila es 
as the name implies are semicircular remains ot a 
c< mplet mterarticular hbrocartilaginous disk 
with its enter worn through (\\ hillocke) so there 
are left sharp free edges directed tow ard the center 
of the joint The peripheries are thick and are 
attached on their external surfaces to the capsule 
Both lose the cartilaginous character at their ex 
trcmitiea and become fibrous It is at this fibro- 
cartilaginous junction that fractures or tears 
usualh occur Ihe attachments of the semilunar 
cartilages are important from the traumatic stand 
point The internal cartilage is attached in front 
bv the coronarv ligament a modification of the 
capsule to the non articular surface of the tilia 
immediatelj in front of the tibial attachment ot 
the anterior crucial ligament and m addition bv 
the transverse li'^ament to its fellow on the oppo- 
site side Bn tow calls attention to the difference 
in length of the two coronarv ii<'aments and be 
Iieves that the frequenej of di placement of the 
internal cartilage is due to the immol ilitv of that 
cartilage as a result of its more firm fixation bj the 
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coronar> ligament The external coronar> liga 
ment is lo millimeters in length hile the internal 
IS 6 millimeters m length This suggests to Bristow 
that the external cartilage is allow ed more mobili 
t\ than the internal and is possiblj a factor con 
cerned in the relative infrequency of damage to 
this meniscus The secuntv of the anterior cornu 
of the internal semilunar cartilage is often e\ 
aggerated since that particular portion of the 
cartilage is more or less free 

The external surface of the internal semilunar 
cartilage is firml> fixed to the inner portion of the 
internal lateral ligament and also throughout its 
external border to the capsule This area of fixa 
tion appears to be the point of contention to many 
observers and is held responsible or at least as a 
contributing factor in the injurv of that cartilage 
Tennv Sir Robert Jones Henderson Fisher and 
others are firm m this belief The fact that the 
internal semilunar cartilage has two fixed points 
one posterior the other lateral and that the 
anterior horn is more or less insecure contnbutes 
in a measure to its liabilitj to injurv 

The semilunar cartilages move with the tibia in 
flexion and to a slight extent with the femur in 
rotation of the knee That this mov ement occurs 
at the end of extension and in extreme flexion isan 
important fact in connection with the adjustment 
of a displaced cartilage and wall be referred lo 
later Surls and Osgood give a splendid explana 
tion of the mov ements of the semilunar cartilages 
The semilunar cartilages are arranged so that the> 
slide centrall> when the jointisfiexed and periph 
erali> when it is extended so that the articulat 
ing surfaces are kept in contact at all times and a 
stable joint is maintained All four extremities of 
these cartilages are attached firml> near the mid 
die line of the joint The portions between these 
extremities are attached to the joint capsule 
Thus there is a constant pull inward on the part 
of the attached extremities and an outward pull 
b> the intervening capsule But the pull inward 
1 the stronger and so the cartilages arc held in 
apposition with the femoral articular surfaces 
\\hen the quadriceps contract the joint extends 
and at the same time the capsule is drawn tense 
The capsule transmits this pull to the semilunar 
cartilages and draws them out of harm as the 
joint is extended 

The external lateral ligament is a thin fibrous 
band stretching from the outer surface of the ex 
ternal condjle of the femur immediatelj above 
the popliteal groove splitting the biceps tendon 
to become inserted into the head of the fibula It 
IS separated from the external semilunar cartilage 
bj the popliteus muscle which passes between it 


and the cartilage from in front backward This 
muscle adds considerable support to the external 
lateral ligament The tendon of the popliteus 
muscle is surrounded b> a s>novial sheath and in 
Its course sweeps past the outer surface of the 
external semilunar cartilage just behind its 
center producing a well defined groove in the 
cartilage At this point the cartilage is therefore 
covered b> svnovial membrane This is the only 
portion of either cartilage that has this arrange 
ment (Fisher) 

At this point so called ganglionic evsts of the 
semilunar cartilage develop Phemister described 
such cysts and reported cases He cites Olleren 
shawe who found that an endothelial lining was 
present in some of the evst cavities and concludes 
that these cysts might arise from misplaced 
endothelial elements that form the joint lining 

Figure 1 shows the external lateral ligament and 
Its relations to the popliteus muscle as it passes 
behind it The point of contact is the location for 
so called ganglionic cy sts 

The internal lateral ligament is a wide fan 
shaped fibrous band extending from the external 
condyle of the femur to the outer tuberosity of the 
tibia It consists of a long anterior and a short 
posterior portion The broad posterior portion is 
distinctly fixed to the internal semilunar cartilage 
This fixation is a definite disadvantage since in a 
sudden twisting of the joint the cartilage cannot 
get out of the way of the articulation and becomes 
jammed and torn The internal semilunar carti 
lage IS therefore more commonly injured than is 
the external the percentage being about 12 to i 
Sir Robert Jones giv es the percentage as 7 to r A 
strain upon the internal lateral ligament is mudi 
more severe when it is associated with a twisting 
movement of the joint 

In order to bring about lateral mov ement of the 
knee joint we found it necessary m our experi 
ments to sever not only the internal lateral liga 
ment but also the crucial ligaments 

Figure shows the relation of the internal ht 
cral ligament to the internal semilunar cartilage 
Note the portion that is free and retracted by the 
instrument The illustration also shows the trans 
verse ligament which binds the cornua of the 
semilunar cartilages The fixation of the anterior 
cornu of the external semilunar to the tibial 
articulation is quite firm 

The crucial ligaments are situated m the center 
of the articulation and have a verv important 
function The anterior crucial ligament prevents 
the tibia from slipping forward upon the femur 
while the posterior crucial ligament prevents the 
tibia from sliding backward upon the femur The 
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crucial ligaments assist the lateral ligament m 
maintaining stabiliU of the joint «hen it is m the 
extended position Uhen an individual has re 
cei\ ed an injurj to the knee joint and the examiner 
IS able to displace the tibia forward or backward 
upon the femur the knee being in the extended 
position the finding sugj,ests a rupture of the 
crucial ligaments 

Case J F f mal ent d tbe M ch I Ree 
IIo p ul with a tal d si t of both hips d 

k Bv th clo d m th d the h ps w e s cc f Uy 

1 d b t th k w e t Th w a bl ti n 

f th 1 1 ba kw d p th f m al c dyle A pen 
p at o na att mpt d a d an arth ot my pert m d 

Tl p t n ni 1 liR m« t w ho t nd d d ot peim t 

d 1 0 of the t b a wh le th t nor me 1 1 game t 
na ry m h e d nl gth It lav i the e t f 
the t lat n 1 k t d us ba d Th po I n 

cm 1 1 s m t w cut th s p rm tt g th t b to m 

fnvdthato m Iwadddadbt 
h If h t d the nds w e b ught t g the 

a H th k e na pla di tens n 

This case demonstrated the inabilitv of sliding 
the tibia forward on the femur because of the 
short posterior crucial and the retention of the 
tibia m Its normal relation to the articular surface 
of the femur b> shortening the anterior crucial 
ligament It must be noted however that when 
luxation of the tibia backward on the femur oc 
curs and remains so for a period of time the 
posterior capsule contracts making induction 
impossible This also takes place when the knee 
remains in tlexion contraction for a long time and 
extension becomes limited 

Case S II f m 1 abo 16> sofgwsb ht 
t th ho p 1 1 Tith th h St ry that h va 1 t 
m b I d nt d t d n j ry t tbe 1 ft kn 
j 1 t hh tat d th t h t t t bed k e »as track 
f bl> wh oth 0 p t n th a was th wn 
a nth O mtothek jotwfod 
wll ad rvp flth was con del M fl d 

p e t th w c d bl 1 t 1 mob lit> d the 

tb Idalbdpl dfrwdothefm ^ 
tg g m 1 d fra t r f fh r t cul r 
s rf e f th t b a t d g th gh th t b al sp \ 
dgis ft fth ruillgmeilg the with a 
mptu f the t m 1 lat ral 1 g m l w nhrmed 

The sv nov lal membrane of the joint is in endo 
thelial s rous lining which surrounds all of the 
structures of the joint adapting its If to promi 
nence and depressions The joint is dmded into 
two mam compartments the small posterior and 
the larger anterior The s>novial membrane ex 
tends for about i / inches above the ^upeno^ 
border of the patella The •? 3 no\ial sac is filled 
with an inflammatorv exudate all of the normal 
superficial outlines of the joint are obliterated 
This is e«peaall) true of the suprapatellar surface 


as well as the lateral surfaces of the joint above 
the patella 

In the infrapatellar space a fold or pad can be 
seen stretching across the joint and filling the 
space between tibial and femoral articulation 
This fat pad is triangular in outline with the base 
directed upward and fonvard its apex is directed 
to the center of the joint and it is held in position 
hi a well defined ligament known as the h a 
mentum mucosum This extends from the apex 
upvvardnnd backward to the intercondjloid notch 
in front of and blending with the interior crucial 
ligament Laterallj the pad blends with the cap 
sule and in addition is supported or suspended 
b\ 2 fibro elastic bands called the alar ligaments 
These bands are found on its lateral peripheral 
borders They extend upward and adapt them 
selves to the outer and under borders of the 
patella blending with the aponeurosis of the 
quadficepis extensor tendon The outer alar hga 
ment i very indi tinct and often missm^, and 
although frequentlj it can be definitelj made out 
on the outer under peripheral border of thepatella 
Its lower extremitj becomes indistinct and blends 
with the pad fat The inner alar ligament is con 
stantl> present and often forms a double fold 
cspeaan> m males and m well developed knee 
joints but m atrophic knees it participates in the 
atrophj of the other structures The inner alar 
Ii ament as a rule is wider than the external and 
can be traced through the fat pad sending fibers 
which blend with it and tJesct.nd to become intor 
porated or inserted with the coronar> and trans 
erse ligament into the anterior cornu of the 
internal semilunar cartilage ^Vhen traction is 
produced upon the internal alar ligament the pad 
can be elevated and the cornu of the semilunar 
cartilage can m turn be displaced from its position 
Figure 3 show 5 the infrapatellar fat pad The 
band of fibrous tissue which holds the pad to the 
mtertond) lar notch should be noted This is the 
already mentioned ligamentum mucosum The 
illustration also show s the folds w hich extend from 
the pad to the outer borders of the patella These 
arc the alar ligaments The inner fold is v erj dis 
tinct and in this case is double The fibrous bands 
from the internal alar L„ament extend downward 
to become incorporated with the coronarj liga 
ment and attached to the anterior cornu of the 
internal semilunar cartilage 

I hold the opinion of Pozet that the internal 
alar ligament pla} s a definite role in the produc 
tion of displacements and rupture of the internal 
semilunar cartilage UTien the knee joint is 
opened so that the internal cartilage becomes 
visible and motion of the joint is earned out either 
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in fiction or extension the cartihge cannot be mis 
placed from Its position Ho\ie\er hen forcible 
traction is exercised upon the patella the anterior 
cornu of the internal cartihge can be brought 
forivard and dwa\ from its tibnl position 

We can therefore visualize the position of the 
knee joint ^^hlch faxors injury to this cartilage 
namel> slight flexion of the knee abduction of 
the foot and inuard rotation of the femur Should 
an emergcnc> require a sudden rectification of the 
joint to its normal position the following excnts 
should occur sudden contraction of the quadriceps 
tendon which pulls the patella xMth a \iolent jerk 
The anterior cornu of the internal cartihge would 
then be pulled aw a\ from the region of safet\ by 
means of the internal alar ligament In addition 
the knee in trjing to assume the erect position 
would haxe to pass through a rotarx or as it is 
often referred to a screw home movement 
accompanied b\ sudden extension If the cartilage 
does not get out of the wa> of the articulation it 
becomes pinched and torn Pozet has traced dis 
tinct bundles from the fibrous folds alreadv 
described to the anterior ends of the semilunar 
cartilages and believes that they serve to pull the 
semilunar cartilage forward and upward with the 
contraction of the quadriceps Tenn> could not 
trace such bundles but found these folds spread 
mg out generally into the fibrous framework of 
the infrapatellar pad He believes that their 
function IS to pull this pad fonvard and upward 
out of harm s wax during extension This state 
ment may be correct but it does not detract from 
the idea that is here presented namelx the effect 
of the alar ligament upon the internal semilunar 
cartilage Tenny asserts that these fibrous bands 
do not appear in joints hardened in formalin It 
must however be remembered that Tenny did 
his work on cadax ers so that these delicate struc 
tures may have become distorted Hoffa states 
that the lower part of the fat pad joins the 
meniscus and is also connected to the penostcum 
of the front part of the tibia The connection to 
the periosteum alludes to the coronary ligament 
The infrapatellar fat pad gives off numerous 
small tail like padules or fnnges which arc m 
tended as wipers of the articulating surfaces — 
so called lubricants \\ hen by inflammatorv 
hy^ierplasia these tail like padules become elon 
gated the alar ligaments cannot pull the fat pad 
up out of the crushing grinding articulation and 
thus thev often become pinched and cause the 
characteristic symptoms of pain and locking It 
must be remembered that derangements of the 
semilunar cartilages max be issociated with other 
palhologx One therefore cannot emphasize too 


strongly the importance of a complete exploration 
of the knee when the clinical history and phy sical 
findings are not clearly definite In sex eral of our 
cases of ruptured semilunar cartilage a small 
portion of the synoxial membrane was removed 
This tissue m every case showed a chronic m 
flammatory change It must therefore be borne 
in mind that repeated locking of the joint is not 
only associated with a mechanical disturbance 
which disappears with the reduction of the 
cartilage but often results in a chronic svnovial 
inflammatory change which may persist even 
when the cartilage is removed 

Case 3 \ male patient 5^ years of age came to the 

hospital stating that about o years before he had stumbled 
and spramed his knee joint He felt quite sure that the 
joint locked at that tune lie has had numerous lockings 
since then \ roentgenogram was taken of the knee and it 
d sclosed numerous osteocartilaginous bodies The joint 
was operated on The anterior portion of the internal semi 
lunar cartilage was practically gone but there w as a ch/onic 
synovitis with numerous hbrous bands stretching across 
the joint and a number of osteocartilaginous bodies 

MECHANISM OF RUPTURE OF THE INTERNAL LAT 
ERVL LIGAMENT \ND RUPTURE OF THE SEMI 
LUNAR CVRTILAOC 

The knee is a modified hinge joint wnth onlx a 
slight degree of sliding and rotation which takes 
place only in the final act of extension The most 
insecure position of the joint is midway between 
flexion and extension and is referred to by 
Monson as the danger zone WTien the foot is 
firmly fixed upon the ground the knee being 
slightly flexed a sudden rotation of the femur 
inward with an attempted extension of the knee 
may cause a rupture of the internal cartilage 
This can best be illustrated by citing some 
illustrative cases 

CvsE 4 A dancer during a performance when he was to 
catch his partner as she descended from mid air suddenly 
felt that his n ht foot was glued to the floor as though he 
had stepped on some gum He could not take the sliding 
step to break the impact of the heavy weight His knee 
bent under him and he experienced a sharp stabbing pain 
The knee joint became markedly swollen and was locked in 
a flexed position An \ ray suggested a torn internal 
late al ligament and a displacement of the cartilage Re 
duction was accomplished by reposition 

Case 5 \ pai te standing upon an insecure ladder 

swayed backv a d while his foot was caught m a rung In 
tryi g to regain his equibbrium he twisted his left knee 
jomt and expen need a severe pain on the inner side of 
the knee Effusion followed the knee became locked an 
the locking recurred on sev eral occas ons The\ rayreport 
wasne«»ative M hen the knee joint v as opened the carti 
lage was found loosened and tom at its f brocartilagmous 
junction 

Case 6 g 1 age 5 years stated that vvh !e she was 
nding in a crowded car and hanging on to a strap the car 
came to a sudden stop and her body swayed forward while 
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In addition to the anaiomii.al factors con 
triluting to derangements of the semilunar tarti 
lage certain ph\si logical reasons ma\ perha|)s 
explain their formation Thus the normal rotation 
of the b dv m right handed individuals is tovard 
the left The bodv pivots upon the left knee m 
the act of rjtation The icct is arrested b\ the 
ground while the femur rotates inward upon the 
tibia This IS illustrated in the act of Ixwvling 
golfin'^ and shovelling and ma> account f r the 
fact that tht trndition occurs more commonlv >n 
the right knee joint 

DIAGNOSIS 

The lugn sis >£ lateral ligament rupture and ol 
fractur an I clispUcement jf the semilunar earn 
lages depends almo t entireh upon the clinical 
historv These accidents o tut as a rule m \oung 
active adults an 1 more frequenth in men than m 
women The equence of events in the production 
of the accident must I c carefully investigated A 
twist and a sud len attempt at extensitn jf the 
knee is the characteristic method of protluction of 
the dcran emenls 

Becaus roentgeno rams do net disclos de 
rangements of the soft tissues attempts havt been 
made to introduce gaseous substances into the 
joint for the purpose of bnooin out the soft 
tissue structur s Klcinbcrg reported a senes of 
casesin \hich the knees were injected vvithoxvgen 
We have inflated the knee joint with carbon 
dio ide for the same purpose As it is an end 
product of metabolism v e felt that its effect upon 
the tis ues would not be as irritating as owgen or 
nitrogen and also that its absorption would le 
more rapid Fiftv knees were inflated and in each 
instance the practice was of great aid Wh n the 
clinical historv is clear and one is certain about 
the findings inflation should not be emploved 


but when one is in doubt as to the patholo^v in 
flation IS of great help 

Ttdtnique oj mjlation The knee is prepared 
as for an arthrotomv The knee is roent eno 
graphed m the anterior posterior and lateral po 
sition It IS then flexed to an angle of about go 
decrees and a needle inserted on the inner side 
below the patella The carbon dioxide is intro- 
duced Until a soft crepitus can be felt over the 
joint About 50 to 40 cubic centimeters of gas is 
sufficient One must be sure that the needle 
enters the joint before the gas is permitted to 
flow otherwise the gas enters the soft periarticular 
tissues There i a momentarv sensation of dis 
tention of the joint but no extreme pain nor dis 
comfort Slost patients upon whom inflation of 
the knee was performed n ere from the out patient 
department and were permitted to go home soon 
after the inflation 

The spates to be studied are the suprapatellar 
I ou h the infrapatellar space and the posterior 
compartment The suprapatellar pouch assume« 
the appearante of an inverted gall bladder The 
infrapatellar space is almost triangular in outline 
while the postenor space is crescentic In a normal 
knee joint all tht spaces are clear and well defined 
(Fig 5) Changes in the infrapatellar space are 
mdicativeot hjpertrophicvillussvnovitis chronic 
svno itis changes in the pad of fat and displace 
menlsand tears of thesemilunar cartila"es (Fi" 6J 

The diagnostic signs and symptoms of a 
torn cartilage m order of their importance are 
{lain locking limitation to full extension and 
effusion 

As a result of a mild torsion producin a fear 
and displacement of the internal semilunar carti 
lage the knee \ ccomes locked this lockin is 
accompanietj b\ a sickening pain which persists 
for some time and extension of the joint is more 
or less difficult The pam as a rule is referred to 
the inner side of the knee immediatelv below and 
to the side of the patella ASTien numerous lock 
mg occur the pain is less intense U'htn repo 1 
tion is accomplished the pain at once subsides 
and the Knee assumes a normal extension 

Limitalton to /till extension is the next impottart 
svmptom aflerpain Normally the knee joint can 
be extended to an angle approximately 180 de 
grees In dcran ements due to semilunar carti 
la e displacement the knee is bent and it is 
dilfcult and painful to straighten it out When 
reposition of the cartilage is accomplished the 
knee cm be strai htened to almost nornal 
ettenston 

Pat 1 IS a constant svanplom and is descril ed as 
sharp lancinatin" stabbing or boring in chat 
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Fi;; I L'ctemallate al ligament and relation (opophteus 
muscle 

dcter 1 he pain is referred to the inner side of the 
knee below and to the inner side of the patella 
The pain is often severe enough to keep the patient 
awake and is most intense when motion of the 
joint IS attempted Tenderness on pressure is 
marked at the site of the cartilage and over the 
inttmal lateral ligament Pain is also experienced 
when an attempt is made to stretch or mobilize 
the knee joint hen the cartilage is replaced the 
acute pain subsides but there ma> remain a dull 
ache for a short time and pain max be experienced 
when the joint is moved 

Elusion IS V ariable in quantit> As a rule there 
is \ ers little fluid in the joint but the knee max be 
increased in size When the joint is locked m 
flexion and is permitted to remain in that con 
dition for some time the effusion is increased m 
amount Repeated lockings max not cause 
further effusion 

Aspiration of the joint is nexer indicated The 
effusion IS a result of irritations and trauma and 
is an exudatu e process M hen effusion is present 
inflation of the joint for diagnostic purposes 
should be postponed until it has cleared up 

C\st 8 \ p f s ion 1 d nee aged 3 xears entered 

M ch e! I ce Ho p tal with the folio vin hi tor> \l out 
4 year 4 she had slipped and twsted he knee while 
danci The knee a quite pamf I and she was unable to 


D). i relation of internal lateral ligament to intern: 
semilunar cartilage 



SURGEKY G\XECOLOG\ AND OBSTETRICS 


5^0 



F 4 r F 6 


I R 4 \nt r p St 0 of a lofi ted k e j t pc t th k e jo t the e p c a c d t t t) in 
1 Hat of th kn j t obt td by c b n d t de a c $ d lac d bow th p es ce f f r go m te ! 

ltd th t tt \ot the f 11 b tb ca 1 1 c th r a 1 1 gi u s ft ti tnict re a JT'ti 6 
pi til II th latrlr e / tb kn lo t The F 6 Late I e f fl ted k ee j nt h w ga 
tt hm t f tl te al late al l came 1 1 the t m I p apatcUa p u h g lar i tbne d n h t 
m 1 a c rt lag I pi ly bl The t rt» I m dm h d size The i f p t 11a p c i m les 

lu f 4 1 1 13 u tt h d Tb ga d I d th btJk pp a a e \t the Rte t ul rf ceo/ 

up jp t 11a p h Th mike the t bi c p nd n t th po t f th nter al 

I sh w 6 t { talk t n( bv m a c 1 1 a sh dow p t Th s eal d spt ced 
f bo d d N t the foil w r the up p tell ca ( b wb h w o firmed at p rat \ oct t d 
pouch s m th h p f g U bl dd Th wall a th the d ph d 1 1 ge a h on c > 1 ch ge 

mooth d 1 Th fr pat U p m ols p tnthek ej t Th utsf thde se 
tn la n utlm nd th p t n c mp tm ntof th size f th i fr pat Ib pa e nd p bably d to 
k e j ni a ms md n tlin \Vh path lo y hyp l phedpadoffat 


t ghc t O ch ndd > thek ewa sw U d 
n t He H t ppl tl n d d th 

p t t r m n d b d f bo t eek Th eU ng 

lid d the p RT d ll> d ppe d bh e 
mdh 1 n ft d -kb ut >e gosh 

J dh Rhtk nih d c C of ymp 

tmmltth h p nedftibfitjn 
Sh tb m t ch fi I I I Th d t, w m <f 
fat addpldt I min tl 
Th k w p n d th gh J a d th 

t n h If f th c t ! c I > Ilk f f b d> 
Thi m d d th k j i t lo d Tb L 
tndt mlccadthptint f fm 
t ubl 1 1 th p t time 
bral ks h ln},naf Wh h 

ttempt ft h I pp d d f 11 1 th floor Iw st g 
h k u d h She do t ememb b th he 

f 1 1 h d the R u d o ot &h think th t jh f B n 

hflik Th tmpntb sd 

f th k 61 ht 11 oc pp d nd th p 
h t p t he f m I p g 
(>n Octob r rod thtmjwsprfaad 

u d X th a Th h I nt f th j int e 
fullj d th u hi p ted Th ptap • U 

h\-p rmed tdndp tdg b 
) Ld pp c TTi fat t eel ted o t d 
nd th kc ed Th f t p d tila ged nd p t p t d 
th g n ral p th 1 g 1 p ct r of hro yno t 


Th ema t n 1 m lu a c 1 1 as of th 

bu k t h dl t>pe f d pla m nt The a te p t 
age d th m p t on f th ca 1 1 2 P 

P d mo th h d a d d pi c d t the 1 t f 
the J t The art Ug was r m ed it t ty t 

g th w th th th k ed J Its d p t o 
oflh fatp d Th p t t eg n df m t th j nt 

rf f ft tft fi p t f t/i (e ti d V w Ik 

rut h s 


This case illustrates the importance of carefullv 
inspecting the interior of the joint If a careful 
evamination of the internal cartilage had been 
made al the time of the first operation there would 
ha\e been no recurrence of the condition How 
ever it was thought at the time of the first opera 
tion that the antenor free marf'tn had been torn 
off and that the remaining portion of the carti! 
was in place 
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knee hurt him considerably and for lo da> he limped 
After that lime he had occasional pain in the knee localued 
on the inner side of the joint below the patella Dutmtj the 
attacks of pain his knee locked and he could hear a click m 
the joint 

On examination the V nee appeared normal — no s\ ellmg 
or effusion It could be extended and flexed to almost the 
normal ran e On the inner side of the knee joint the 
examiner s thumb being firmlj held o\er tl c region Of the 
internal cartila e a click such as one often inds o er a 
slipping tendon could be kit There i is some tenderness 
\ raj examination was negative 

Diagnosis was made of a di placed and ruptured internal 
semilunar cartilage and on September ig ( the knee 
joint was operated on The method emplojed in this case 
vas the same as that carried out in all our cases and will Lc 
described m detail 

OPER \T10N 

The txtremitj is sbaxed iboNe ind below the 
knee joint special care being taken to remote all 
hdiroter the knee since long hair miN bercsponsi 
ble for mtection following the operation I heknee 
IS prepared the night before b> i thorough wash 
mg~ether and alcohol and a coat of lodme This 
procedure is repeated at the time of the operation 
One must alwa>s bear in mind that because infee 
t ions do not occur as commonh af ter operation as m 
times past one cannot become h\ in the prepara 
tion of patients I alwajs prepare the knee joint 
m>8elt in order to be absolutely sure of the 
asepsis The knee is bent to an angle of 45 de 
grccs over the foot of the table An elliptical 
incision IS made M inch to the inner side of the 
patella beginning about inches above and 
earned about ifs inches below the patella All 
bleeding points are ligated to prevent any possi 
bilvty of hemorrhage under the skin Very fine 
catgut IS used and the ends cut verv short The 
parts are covered with wet lap sponges and a 
second knife used to cut the subcutaneous tissui s 
and the fascia down to the capsule of the joint 
The capsule appears like a tense Icxise structure 
This is incised with a pair of scissors and the edges 
are caught as m the case of the peritoneum m 
abdominal section The edges are retracted and 
the incision is completed above and below to 
expose the joint The first visible structure is the 
inner condyle of the femur Two small ribbon 
retractors are introduced into the joint and the 
joint IS thoroughly inspected The cartilage can 
now be easih seen resting on the articular surface 
of the tibn The anterior crucial ligament ap 
pears as a firm fibrous band The anterior 
cornu of the cartila^,c is gentlv grasped with a 
tissue forceps and inspected for pathology In 
this particular inst ince the cartilage was long and 
tmsted and displaced to the center of the joint 
It was a ivpical bucket handle variety The 
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cartilage was sev ered at its proximal portion close 
to the tibial attachment and pulled forward and 
severed from the capsule by means of a curved 
dissecting scissors at its posterior attachment 

Tlie fat pad can be examined for mflammatorv 
changes and elongations of fat lags In each 
instance we found a change m the fat pad 
characterized by mflammatorv hvperplasia Anv 
cx) 7 ing that lakes place can be checked by a small 
gauze pack which is ins rted into the joint and 
heltl there for a few moments It is not iclvisahlc 
to compress anv small bleeding jiomts nor is it 
advisable to place ligatures into the joint If 
ligatures are to be used they should be of fine 
catgut and the ends cut ver\ short The capsule 
is now sutured with a fine catgut stitch the sub 
cutaneous tissue with No i chromic catgut The 
skin is closed with a running silk suture No 
drains should ever be inserted into the knee The 
hmb IS placed in extension in a posterior molded 
piaster splint Passive exercises arc to be cm 
ployed as soon as the patient can bear them On 
the tenth dav the patient is encouraged to use the 
limb and permitted to step with the aid of 
crutches 

\s one gams experience m this tvpe of surg 
erv he approaches the knee joint without 
apprehension The emplovment of the Lane 
technique cannot be emphasized too strongly in 
connection with knee joint surgery and it must 
always be remembered that an infection following 
the removal of a semilunar cartilage can leave the 
patient with a stiff knee When the diagnosis is 
uncertain a median arthrotomv should bt per 
formed The knee joint is approached through 
a split patella In this way the entire knee 
joint may bt inspected 
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tuberculojMa or the trachea* 

I PORTI R r \INSO\ M D ndIIUvOLDC H\BEI\ MD Rochester zsorv 


T LBLI CLLOSIS of the trachea secondary 
to infectnn m the lungs is r'lreK di gpo d 
except 'll postmortem examinations when 
ni ill superficial reccntlv formed lenticular 
ulcers iniohin" the posterior wall of ihe trachea 
arc found This ulcers are a terminal compUca 
tion cf pulmonirv or generalized tuberculosis 
Statistics \ar\ as to the Ircquencx ot their ociair 
rence Hein/e reports an incidence of i 5 per cent 
Ophuls reports infection in the trachea and 
bronchi in 10 per cent rf all cases <t active 
tuberculosis ( idionsen and Macken le and 
Schmitgclow report cases of primary tuberculosis 
of the trachea Occasunalh tulierculous iricheo 
bronchial hmph nodes ulcerate through the wall 
of the trachea 

The case herenith rei>orted is unusual because 
the patient general hea ih wa extremeK gX)d 
and the only symptom was inspiratory dvspncca 
Observations also indicate the value of bronchos 
copy when s mptoms could easily have been 
mistaken for pulmonary fiVixyis b\ ordinary 
examination 

\ w m d 4S V a t t te d t th M j 
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UUNNTLL FASCIAL GRAFT 


\t bronchoscopic cTammation the left wall of the 
trachea was found to be invaded b> a large ma s wl ich 
reduced the lumen to about one fou th its oormal ue 
The mass began about 2 5 centimeter below the la >nx 
and extended almost to the tracheal bifu cation It was 
difTcult however to determine vvitl accu ac\ the low r 
limits of the process The tumor was granular and t rm 
and moderate bleed n followed the emoval of a section for 
micro copic examination 

Gros 1> the lesion resembled a malignant tumo of tl e 
trachea but the extent of involvement wa greate than 
had been pre lously noted in tracheal ca moma {Tig ) 
The micro copic examination of the ti ue di losed it 
tuberculous nature (ri„ ) 

Tollowing bronchoscopic examination th patent a 
able to breathe with g eater comfort fecau eonint oducing 
the broncho cope to the bifurcation of the t achea supe 
fcial ulcerat ng tissue \as removed and the lumen of the 
trachea was thereby enlarged \ course of trtatm nt by 
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deep roentgen ra> was given and the patient instructed 
to continue with the u ual antituberculosi regimen 


niniioGR\iH\ 

r Gidionsen I in bemerk enswerther Fall on Tuber 
kulo c der Trachea und gleichzeitiger \arixbildung 
dasseib t mit letalem \u gange Muenchen med 
Ilchnschr 1901 lx ui 631-1633 

2 llEivzr 0 Quoted b> Gidions n 

3 MacEENStr and '^ciiMiDCELOW Quoted in '\othnagel s 

Lncyclopcdia of practical medicine Tube culosis 
and acute gene a\ miliary tuber ulosis Philadelphia 
W P Saunders and Company 1904 p i 

4 OpiiCils Willi vsi \ statistical survey of three 

thousand autopsies from the department of patholo > 
of thebtanford University Medical School Stanford 
California Stanford University I re s 926 p 175 


FASCIAL GRAFT FOR DISLOCATION OF VCROiMIOCLAVICULAR JOINT 

Bt STERLING BUNNELI MD SvnFrwcisco Cvliporma 


I N complete upward dislocation of the outer 
end of the cla\ icle not onlj the acromiocia 
Mcular ligaments but also the conoid and 
trapezoid ligaments that should hold the clavicle 
down to the coracoid process are ruptured This 
allows the outer end of the clavicle to ride up 
ward in the shoulder when the patient lifts pro 
duces considerable deformitv causes weakness m 
the lifting power of the arm and difiicultj in 
some shoulder movements 
At operation not onlj should the acromion 
process and the clavicle be fastened together 
but the clavicle should also be held down to the 
coracoid process Ankylosis of the joint wall not 
permit movement \\ire if used in tying the 
parts together will wear and break as m an> 


movable part T>ing of the clavicle to the cor 
acoid process with fish line has been recom 
mended also but such a foreign bodj will wear 
out in a short time 

Fascia is the ideal material as it is a natural 
binding agent it hypertrophies under conditions 
of normal tension allows normal motion in joint 
and lives as long as patient A quick easy efli 
cicnt method of using fascia has been devised 

Through an L shaped incision with its apex an 
inch anterolateral to the joint the upper surfaces 
of the acromion and clavicle are exposed and also 
the coracoid process at its ligaments Three 
holes s millimeters in diameter are drilled The 
first hole penetrates the tip of the acromion 
slightly in front of the center of the joint the 



Tl Show m" the nat my of th conoid and t ap zoid Ii Show g fast a\ graft (md cate 1 by rubber tube) 
! gaments the posit on of the 3 holes n the bones and the in place and suturtd a seen f om the front 

fasc al graft (indicated by ubber tube) m place but not 1 1 *' 3 I oster or v 1 wr of the pecimen ho vn in F g 
yet dra vn up 
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second penetrate the outer end of the claMcle 
sli<’htl\ behind the center of the joint and the 
third penetrates the claMcle at the outer end of 
the trapezoid ligament 

The upper surfaces of the bones sre then de 
nuded of periosteum in a line with the holes ind 
It the posterior border of the ch\ icle so that bonj 
c ntact with the fascnl graft will be obtained 
\ stri n^ piece of catgut on a cur\cd needle is 
then threaded down hole I up hole 2 then passed 
I ack of the cla\ iclc and w ith a Dcschamp earner 
is I isse 1 around under the concoul process down 


Its inner side up its outer side and finallj up 
through hole 3 

A strip of fascia lata 10 inches long and : 
centimeter wide is then taken One end is cut 
in a long taper cau ht in a slip knot in the middle 
of the piece of catgut and drawn throu h each 
hole in turn along the course of the cat'nit 

A piece of No 3 chromic catgut is passed 
through holes i and 2 tied tightlv in order to 
hold the joint together and prevent strain on the 
fascial graft until the latter has grown to itself 
and to the bone 

The two ends of the fasaa are then bj fasten 
mg a hsmostat to each drawn up tightlj 
crossed over toward each other and held there 
while thej are whipped together with a running 
stitch of No 3 Turner s patent ligature silk 
prcviouslv dipped m bichloride solution The 
third pl> of fasci i is also caught in the stitch 
The end pointing inward is cut off and the other 
end is laid across the joint to re enforce the cap 
sule further and is held there b> a sta^ suture 
The wound is closed and the arm placed in a 
sling for weeks 

VDV VNTAGES 

The one strip of strong fascia reproduces ana 
tomicalU the conoid and trapezoid ligaments 
ns the two fascnl strips correspond to the two 
borders of these ligaments It al 0 reconstructs 
the superior and inferior ligaments of the acro- 
mioclavnculnr joint and re enforces the superior 
lil^ament with an c’ctra plication The fascial 
plications fus to e ich other and grow to the bones 
bv intimate bonj contact 

Practicallj the method gives a perfect result 
as shown in Figure 6 Although the patient is 

liftmga hea\> anvil no difference can be detected 

m the amtour of the joints on the two sides 
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LIGATURE or THE ANGULAR VEIN \S A PREVENTIVE 
MEASURE IN FACIAL CARBUNCLE 

By ir\MILTO\ B\ILE\ FRCS BtRMiv u\« Enclvnd 

Sg DdlyRdilpulBm hmOll Shi S tyf Apolh es 


C ARB U N CLE of the face has a sinister repu 
tation and the upper lip is the most common 
site of this dreaded lesion A complication 
which quite frequentK heralds the oncoming of a 
fatal p\asmia is thrombophlebitis of the cavernous 
sinus 

In a series of 15 consecutive cases of thrombo 
phlebitis of the cavernous sinus I found that 4 
were due to a furuncle or carbuncle of the upper 
hp and that 3 more originated in an mfectetl gnat 
bite of the nos Thus in nearlj half the cases 
of the s nes referred to thrombophlebitis of the 
cavernous sinus had its origin in a comparativ elv 
simple lesion in a circumscribed area While 
reference to Eagleton s monumental monograph 
on cavernous sinus thrombophlebitis convinces 
me that this percentage is abnormall) high it is 
clear that infections of the upper lip and the skin 
of the nos are the cause of a formidable pro 
portion of the cases of thrombophlebitis of the 
cavernous sinus met with in general surgical 
practice 

From an anatomical consideration infection 
ma> pass from the upper lip and the nasal intcgu 
ment to the cavernous sinus bj one of the two 
venous paths That the more circuitous route 
through the pter>goid plexus is not often taken 
IS show n bv a studv of necropsies of this condition 
m the records of the London Hospital Pathological 
Institute 1 In 4 cases the path of the pjxmia 
could be traced satisfactonlj along the angular 
vein 

It is therefore reasonable to assume that the 
angular vein forming as it does a commumcat 
mg link between the v enous radicles of the upper 
lip and the ophthalmic plexus constitutes a main 
channel by which infection passes into the venous 
sjstem 

To forestall the spread of infection b). this 
route ligation of the angular veins must be a 
sound proposition but the risk of the inhalation 
of a general ancesthetic in a febrile patient whose 
buccal cavat) is swarming with varulent organ 
isms has deterred surgical enterprise m this 
direction 

Ligature of the angular veins under local anxs 
thesia IS a measure which is entirelv free from 

I m d bt d t r fesso II M T b 11 f p m t se 
tb ec ds 


danger and one which can onl> do good If 
necessar> ligature mav be done on both angular 
veins 

It IS desirable to hav e some guide as to the most 
opportune moment for this intervention for it is 
quite obvious that the resistance of the patient is 
sometimes sufTicient to keep the infection within 
bounds On the other hand the nccessit> for 
timelv interference must alwavs be before us 
On the whole it is better to err on the side of 
activitv 

A sign which foretells impending danger is 
spreading cedema from the hp to the inner can 
thus and this is usually found m the pressncd of 
suffusion of the ejelids As far as m> own ob 
servations have gone the premonition is invan 
ablv unilateral If m addition to this sign there 
is considerable elevation of temperature the call 
for action is imperative 





alure of the angular 
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Under general anTsthe la the right angular \ein was 
ligatured The carbuncle was inci ed through the red 
margin of the hp I ocal applications of gauz soakelm 
hot magnesium sulphate solution were applied \ftcr a 
si ht improvement for 48 hours on tl ffth da\ the 
patient succumbed to a terminal pneumonia complicating 
general septicTmia 

Cvsr 2 V girl aged if complaine 1 of a large carbuncle 
which had be un 9 da>s pr viou h as a pimpl on the 
middle of the upper lip and \ hich had de eloped into a 
carbuncle of both upper and lover lip It had lecome 
much worse 48 hour befo c adnii ion J lamination 
howed an oedema prcadin toward th right e>t writh 
great suffusion of the e elid Her tempe ature was 103 
to 104 legrces as ociate I with mild d linum 

Ligature of the 1 ht angular ein was mad and ntra 
venous mercurochromc was admim tered followed b> local 
treatment of the carbuncl vilh hot magnesium sulphate 
fomentations I apid impro ment resulted and the pa 
tient was di charg d da>s later 

CvsF 3 \ man 60 jears of age was admilte I with a 

carbuncle of the upper hp of ^ dav hislor> Ills tempera 
lure was 03 degrees There w a redema spreading to the 
rihte>e The angular cm was hgatu cd and whole blood 
was injected around the periphery of the carbuncle Hot 
gauze soaked m hot magnesium sulphate solution vas ap 
plied locally Abloodcultu egre'v astaphyloccocus Inlra 
enous mercurochromc as administered on the second 
day Se enteen days later the patient had reco cred 
sulTicicntly to return home 

Case I occurred 4 years <igo I now believe a 
gencr'il 'inassthetic 15 absolutely contra indicated 
in these cases As regards the local treatment of a 
carbuncle I have given up incision and simply 



/cal Journal 

inject the patients own blood into the tissues 
around the carbuncle and apply hot moist dress 
mgs This combined with general treatment has 
given satisfactory results m carbuncles m all 
situations 
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A SHORTER TECHNIQUE TOR THE COEFEA OPERATION IN CANCER 
OF THL RECTUNU 

B DUDLEY SMITH MD r\CS S n Pmsci co Cau ok-\l\ 


FmhDp mtfSe 

I ^Or man\ \eirs the principles of operative 
procedure in cancer have been dehnitelj 
stand irdued but manv surgeons stem to 
disregard these fundamental principles in oper 
ating for cancer of the rectum 1. nless the oper 
aticn removes the Ivmphatics m the three zones 
of spread as so veil described and illustrated b> 

\\ L Miles in the Rripr/i Medical Journal 
It IS not a tomplete operation and the percenta e 


y U fs ty ( c I f 

of 5 year cures will not be as hi^h as it should be 
This removal can be done onlj bj a radical 
abdominoperineal operation (Fig i) 

The one stfloe abdominoperineal operation of 
Miles unfortunately carries with it a pnmarv 
operative mortalitj of 25 per cent or more even 
in his skillful hands This hi h immediate oper 
ative mortalitv lends strength to the argument 
for less radical procedures 
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Fortunatel} ho\^e^er Robert C Cofre> has 
devised an abdominoperineal operation which 
IS done m two stages has in his hands an oper 
ati\ e mortality of about 5 per cent No operation 
can be more complete and thorough Coffey in 
1924 ( ) presented a clear and well illustrated 
description of his operation which includes the 
following steps 

1 Long nght rectus incision 

Ligation of the superior hxmorrhoidal ar 
ter\ and ^eln 

3 Mobilization of the sigmoid and rectum 

4 Clamping and cutting of sigmoid drawing 
proximal segment through stab wound in left 
rectus for colostomy 

5 Pushing rectal tube up through sigmoid to 
clamp on distal segment placing purse string 
suture around the gut below clamp remo\ing 
clamp end m\erted fixing end of rectal tube to 
m\erted end of gut trimming mesenteric fat 
well down to the bottom of the peUis in\erting 
sigmoid and rectum and drawing them out 
through the anus 

6 Closure of raw surfaces and formation m 
the male of an extra abdominal peritoneal tube 
for drainage through the lower angle of the ab 
dominal incision In the female the peritoneum 
and abdomen are closed m the usual way and 
drainage is secured through a hole in the posterior 
\aginal fomix 

In cases in which the cancer has caused suffi 
cient obstruction to prevent inversion of the 
sigmoid and rectum Co 5 ey double damps the 
rectum either above or below the cancer cuts 
between the clamps with the cautery and re 
moves the sigmoid and the portion of the rectum 
abov e the low er clamp leavang the clamp on the 
stump of the rectum the handles protruding in 
the male from the lower angle of the abdominal 
incision and m the female from the vulv a This 
IS a long operation Coffey says There is much 
sewing to be done m this operation which re 
quires a great deal of time In short the radical 
operation for cancer of the rectum is one of the 
largest in surgery 

It has been my purpose to shorten the op 
eration as much as may be without abndg 
ing its thoroughness We have not found that 
better results follow when the sigmoid is inverted 
than when the gut is clamped off and the tissues 
above removed Moreover if lymphatic extension 
is present m the mesentery or the retrorectal fat 
the trimming off of the fat well down into the 
pelvis IS not without danger of transplanting 
cancer cells Accordingly the damp without 



Fi 2 Author s clamps a Long clamp with jaws al 
most at nght angles to the handles b Shows the curve of 
the ja "s of clamp a correspondin" to the curve of clamp 
e d Bite 3 inches Ion" e Clamp without handles open 
d Oamp closed Bite / inches long 

handles (Fig c d) was devised The techmque 
of Coffey as already outlined is follow ed up to and 
induding the fourth step The fifth step is 
dimimnated and m its stead the clamp is placed 
around the rectum either above or below the 
growth depending upon its location dosed 
tightly by means of a long handled strong jawed 
forceps and the clamp securely fastened by the 
thumb screw The rectum is clamped just above 
with a nght angled forceps wath curved jaws 
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corre ponding to the curve of the other clamp 
(Fig 2 a b) The gut is then severed with the 
cautcrj between the clamps (Fig j) the mobil 
ized rectum and sigmoid removed and the stump 
of the rectum where it is held bv the clamp js 
thoroujilv sterilized with the cauterv ^ pack of 
giuzc IS placed over the rectal stump and around 
the clamp completel} cov enng it so as to protect 
the adjacent tissues from pressure Over this 
IS placed a piece of rubber dam and the pento 
neum sutured over it (Fig 4) The abdomen is 
closed in the usual manner leav mg the clamp m 
the pelvas until the second stage of the operation 
IS performed 10 dav s later 

\\ e ecure drainage bj making a small masion 
alongside the cocejx through which 2 rubber 
tubes are passed upward into the cavitj back of 
the mobihzed rectum (Fig 4) 

Objection mav be olTered to drama ethrou<^ha 
posterior stab wound on the ground that it is 
uncomfortable for the patient but wc beheve 
dependent drainage to be advantageous and we 
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have not found that it adds to the discomfort of 
the patient 

This procedure saves the tune required to per 
form the fifth step of the Coffej technique and 
that part of the sixth step m the male wherein the 
extra abdominal peritoneal tube for drama e is 
formed Moreover no handles protrude from 
the abdominal inasion nor from the vulva which 
IS advantageous 

The second stage of the operation is a posterior 
resection of the stump of the rectum ischiorectal 
fat levators and pen anal skin The patient is 
placed in the prone position with head and feet 
lowered Sacral analgesia is used The inci ion 
IS mode over the sacrum in the midlme running 
around the anus and includmg a wade area of the 
perianal skin The cocevx is removed The 
dissection is made wide of the rectum The 
levators are cut as far distal to the rectum as 
possible and much of the dissection can easily be 
made with the finders following the Ime of cleav 
age caused bj cutting off the blood suppl> from 
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Fig 4 The segment of sigmoid and rectum from the colostomy to the clamp has been remo\ ed the 
gause pack placed in the pel is and 0 er it a piece of rubber dam the peritoneum and abdominal inci 
s on closed t\ 0 rubber drainage tubes inse ted into the cavity back of the mobilized cctum th ouph an 
incision alongside the cocc> x The gauze pack should be placed completely around the clamp to protect 
adjacent tissues from any possible pressure 


above at the first operation There is ver> little 
bleeding and that onl> from the skin and anal 
muscles The clamp gauze pack and rubber 
dam are removed with the rectum and a sur 
pnsingly clean cavity is left The ca\it> is 
then packed and healing is brought about by 
granulation The patient is ambulatory after 
about 2 weeks 


This technique is equally applicable m the male 
or female m non obstructing or obstructing can 
cers and for growths located at any point in the 
rectum or lower sigmoid 

REFCrCNCES 
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SURGER\ GYNECOLOGY AND OBSTETRICS 


DRAINAGE OR NON-DRAINAGE AFTER TH\ ROIDECTOM\ 

Ji\ FR\NK II L\IIC\ MD T \CS Boston 


I T has been very generallj accepted that the 
introduction of drains following th\roidec 
torn\ is an essential part of the operative pro 
(.eclure of partial removal of the thjroid gland 
This dictum that drainage is necessarj in Ihj 
roidectom> has been handed down from jear to 
vear particular!) as relates to the operation when 
It is performed upon to\ic goiter either of the 
pnmar) hvperthvroidi m or secondarv hvper 
thvroidism varietv 

One of the main indications for drainage in toxic 
g liters has been the assumption that unless a 
dram is introduced after operation a good deal 
of the th)roid secretion which is spilled into the 
wound b) cutting squcecing and pulling upon 


the gland will be absorbed and will result in a 
severe postoperative thvroid reaction 

It has further been assumed that the absorption 
of wound products other than the secretion from 
the ihv rotd itself produces undesirable postoper 
ative th)roid reactions 
As a measure to offset dangerous postoperative 
thyroid reactions m cases of intense thyxoidi m 
it has been suggested that following partial re 
moval of the gland the wound be left open and 
packed with gauze or rubber dam until the second 
sta^e of the removal of the gland can be earned 
out 

Our experiences with the matter of drainage 
and wound packing following thyroidectomy have 
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been quite contrar> to such theories and for that 
reason are here set dow n 
It has been our aim particularly during th« 
last leu years of our operatuc experience uith 
thvroid disea'^ea to eliminate drainage in c\er\ 
possible instance and ue ha\c closetl all thvroul 
wounds tighth except when the superior media 
stinum had been opened when a considerable 
pocket remained as after the rcmoxal of a large 
adenoma or when an oozing existed that could 
be controlled be^t by means of a small pressure 
gauze pack That drainage has been but rareK 
employed in our hinds is evidenced by the fact 
that in the years iq s and 19 6 a total of i 810 
thvroid operations of all varieties were done and 
of those but 20 per cent were drained These 
hgures include the introduction of drains of an\ 
variety even the introduction of small slips of 
rubber dam just beneath the skin flap when 
oozing in this flap cannot be adequatelv con 
trolled as is the case often when the flap is raised 
a second time in two stage removals of the gland 
as b\ two separate hemithvroidectomics If the 
figures merely included those m which drams 
were introduced down to the remnants of thvroid 
Itself beneath the prethyroid muscles the per 
centage of cases drained would be very much 
smaller 

W ith this plan of non drainage following partial 
thyroidectomy we have not been disturbed bv 
undue thyroid reactions our mortality during 
these 2 vears has not been greatlv elevated — m 
exophthalmic goiter o qq per cent in toxic adeno 
mata i 77 per cent — and we have been more and 
more convinced of the desirabihtv of closing thy 
roid w ounds w ithout drainage except for definite 
technical reasons such as oozing dead space or 
openings leading into the mediastinum 

Should It be necessary to employ drainage wc 
urge strongly against the use of stab w ound dram 
age below the center of the incision as has been 
So commonly employed m the past The scar 
which remains following drainage at this point is 
thick and is quite unnecessarv It is located so 
that it IS very noticeable as it cannot be covered 
by beads 

We would also urge strongly against bringing 
the drain out through the center of the transverse 
incision for the removal of the thyroid We em 
ploy ed this plan m the past and gav e it up because 
of the fact that the scar tissue which filled in the 
midlme drainage sinus so hxed the sVm to the 
trachea and thvroid remnant that the median 
portion of the scar was often held up in a most 
unsatisfactory and disfiguring manner 

\\ e hav e now for some time led the dram or 



li" 2 I fhi ihustration shows lie remnant of tfyroid 
ti sue folio in the partial removal of the thvroid lobe 
il sho \s ihe method of sutunng the outer cut ed e of the 
thyroid remnart over a ainst th traclca so that all of 
the open 00 in surface of the (,land is buried and the 
smooth posterior surface of the eland then presents This 
results in complete control of all oozin" and practically the 
reconstruction of a ne lobe 

drams when it is necessary to employ them out 
through the external angle of the wound where 
the skin does not become adherent to underlying 
structures and no disfigurement results 

In certain cases m which the drains are to be 
brought out at the external an^^le of the wound it 
Will be found that the sternomastoid muscles he 
so far forward that the dram cannot be brought 
out without angulation In these cases we have 
pas ed the drams through the bellies of that 
muscle by bluntly separating its fibers with cis 
sors at the level through which the dram is to 
emerge 

Following non drainage after thyroidectomy 
we have not had accumulations beneath the pre 
thy roid muscles requiring secondary opening and 
have not had difficulties with wounds breaking 
down The postoperative thyroid reactions have 
not increased in numbers or in intensity and the 
operative mortality has not been high 

W e have frequently had small pockets of serum 
accumulate directly m the wound scar 10 to i 
days after operation and occasionally sooner but 
have never had anv difficulty in caring for them 
by evacuation of the serum w ith a probe for a few 
days when the patient returns to the clinic for 
dressings 
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\\ e ln\c occasional! V had considerable accumu 
lation beneath the skm flap itself This has usuit 
Iv occurred within s to G dajs after operation 
and in the same wav we have had no <!iflicuii\ 
caring for such pockets b> separating the wound 
edges at the most prominent point evacuating 
the contents of the pocket and emplo>inj, hot 
bone applications 

During the time we have been closing thvroid 
e tomv wounds without draina<’e we have had 
no trouble with breaking do vn an 1 separation of 
the sutured prethvnid muscles Wound cannot 
be do cd without drainage of cour e unfe s 
meticulous pains are taken to insure complete 
hxmostasis and to obtain a verv dr) wound when 
the operation is completed We have accom 
plished this b\ ligation of all small vessels in the 
skin flap and on the muscles to control oozing 
from these points and flnall) have conirolled all 
oozing from the cut surface of the th)roid rem 


nant which is to be left behind bv suturin ihe 
outer edge of the thvroid remnant to the pre 
tracheal tissue as described bv us in Slroerv 
C vvECOLOcv VND OtiaTETRics SO tint thc cut 
surface of the thvroid is held firmlv against the 
trachea and the smooth uncut posterior surface 
of the thvroid remnant presents uppermost on 
the reconstructed and remaining thvroid rem 
nant 

CONCLUSIONS 

Drainage folio v ng thjroidcctom) i necessar) 
onlv for technical reasons — to take care of un 
controllable oozing to eliminate dead spaces m 
which blood mav pool and become infected and 
to protect the opened superior mediastinum 
agamst infection 

Th>roid reactions following operations upon 
the gland are no greater when the wounds arc 
closed without drama^jC than when drained and 
in our experience are not related to this factor 
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A BLOOD-VESSEL CLIP SEP FOR INTRACRANIAl WORK 

IK ROIAND M KLCMME MD St Louis Missouri 
FmlKnplmtoJSBrylWhgt U rsly School £ M <1 d B IIo'p I 1 


F rom the time of the appearance of Cush 
in{, s clip forceps holder former and 
scissors up until 2 ) ears ago we have been 
cntirel> dependent upon them for controlling 
haimorrhage of the cerebral \essels Fhcir use 
has been associated with aarjing success but 
unfortunately there were many instances when 
we met %vith great difliculty m handling them 
the dips were sometimes imperfectly formed as a 
result would not fit the holder properh and con 
sequently could not be applied to the bleeding 
aessel successfully A further cause of trouble 
we believe was the fact that wire was used with 
the result that the arms of the clip crossed when 
the clip was pressed together For that reason 
ribbon has been substituted Furthermore the 
stop pm used m this clip holder as described 
later prevents lateral movement of the clip and 
also prevents the clip from slipping away from 
the vessel when pressure is applied to the clip at 
Its apeK 

I hive worked out a set of instruments for this 
purpose which produces a clip uniform in size 
and which anv issistant can make without 
difficulty The new outfit complete consists of a 
dip cutter (Fig i) a clip rack (Fig 2b) and a 
dip holder (Fig a and b) 

The dip cutter 13 an instrument of tooled steel 
which cuts a uniform dip of silv cr ribbon This is 
accomplished bv feeding the flat silver nbbon 
through a slot in the block of the cutter (Fig ic) 
and when the jaws of the cutter are dosed the 
flat wire is cut and molded into clips (Fig 16) 
These dips are uniform in size and the length of 



each side of the clip is identical 1 c the ape\ is 
equidistant from the base These are placed on 
the rack (Fig 2&) which has a broad corrugated 
base The jaws of the clip holder are placed m 
the grooves of the corrugated base and the handles 
brought together (I ig 26) The holder is with 
drawn and the clip is m place (Fig c) The clip 
may also be picked up without unlocking the 
handles by slipping jaws over rack 
The nws of the holder are counter sunk half 
the thickness of the ribbon and the pm in the 
jaw IS machined out to the thickness of the clip 
(Fig a arrow) The clip is held in place snugly 
by the jaws and pm thus preventing any lateral 
movement 1 he pm in addition prevents the clip 
from slipping up into the clip holder an evperience 
that IS not infrequent when holders without the 
stop pm are used This important feature cannot 
be too strongly emphasized * 

The making of clips with this instrument is 
V cry simple and it is vv ell to make them up before 
an operation Experience has shown that fre 
quent boiling of the clip cutter dulls the sharp 
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ed^e of the tooled steel which makes the impor 
tant sharp angulation of the clip Passing the 
holder through saline after the application of 
each clip keeps the jaw clean and prevents the 
sticking of the clip in the groove into which it 
hts 


This instrument has been in use in the neuro 
surgical clinic of Washington Universitj School 
of Mediane and Barnes Hospital for the past j 
years and was demonstrated to the members of 
the Society of IseurolOj,ical Surgeons at their 
meeting in St Louis in December 1926 


A\ 0\ERHEAD FRAME FOR PLASTER BODY— SPICA CASES 

Ry II EARLE CO\t\’ELL M D 

OhndCl T CII 


case demanding an application of a 
I laster bodv cast with either single or 
double spica of the hips thi hs and legs 
IS a great care from the treatment and nursing 
standpoint and frequently the patient suffers con 
siderable discomfort The prevention and treat 
ment of pressure sores the changing of the bed 
linen any inspection of the perineum buttocks 
or sacrum any dressing of the back and the 
other usual dailv nursing cares are problems of 
great concern Cases of this tvpe are frequently 
improperly handled thus causing unnecessary 
pain as well as increasing the possibility of 
further damage to the patient 
Wl have found that the overhead frame here 
with described (Fio 1 to 6) is a great aid m 
treating and nursing the plaster bodv — spica 
cases furthermore it eliminates many of the 
complications and difficulties encountered m such 
cases 

The frame i» of very simple construction con 
sisting of 4 pieces ot wood 2 by 4 inches and a 
crosspiece (jS bi i 5 by 15 inches) Sot eaten 
Sion on the legs when necessarv The frame fits 
anv hospital bed and alterations can easily be 
male to fit anv tvpe of iron bed 



FACS FAIRrlELD AUBVILV 
IR ! dC mp y Empl y Hosp 1 

The frame is also useful for treating fractures 
about the hip joint and fractures of the neck and 
shaft of the femur especially if extension is 
desired either a plaster cast and extension or 
suspension and extension with the thigh and le 
in a Thomas splint being used We have used it 
to considerable advantage m fractures of the 
pelvis 

Figure 1 shows the patient suspended follow in 
application of sufficient weight to raise him off the 
bed h show s crosspiece 2 bv 4 by 8 feet 4 inches 
long which is attached to the foot and head 
pieces It CC CC A extends 6 inches beyond 
CC CC at the foot and head pieces to allow the 
wei hts to clear the bed Four / inch holes 
inches apart are made at points CC CC on piece 
A to allow for anv adjustment which may be 
desired of the crosspiece A to the head and foot 
uprights 

J shows head piece 2 by 4 by 4 5 feet Ion 
// shows 2 foot up rights (sec also Figure 4) 
winch are the same dimensions as the head up 
right J Two foot uprights are used to steady the 
frame 

II E I C II r I ( th P l da T t 
IF t h d 
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Fig 3 bho mg patient on bed W e ht from B and D 
t\e been graduallj remo cd 



Fig 5 Double c\po uro shoivin«’ patient suspended and 
onered 

L shot\ s foot crosspiece i 5 b> i 5 bj 38 inches 
rhis IS used in cases in which traction on the legs 
s desired The screts pullc> s are y inches in 
liameler M M shott board splints used under 
-he bed to pre\ ent sagging of the mattress 

The patient is suspended with the head and 
;oot weights D and B b> attachments of rope C 
:o the double plaster spica F F and rope E to 
the wooden piece R to which the muslin sling A is 
attached 1 show s the muslin sling 24 inches b> 
5 feet which fils around the patient s bod> cast 
and at one end of the sling is a loop for the 
wooden piece R which measures i 5 b> i 5 by 4 
inches Buckles and straps attached to the musim 
sling A enable it to be fastened around R The 
rope £ IS attached to the center of R 

G IS a piece of bandage around the crosspiece K 
and has a large handkerchief i\ tied to each end 
for the head rest 7 is a swing rope and broom 
stick for patient to pull himself up 5 shows 
blocks (Fig 5) 4 5 inches long b> i s b> 15 
which fit on each side of the upright iron rods on 
the foot and head of the bed and stabilize the frame 



Fu 4 C!oeup\iew sho viho detail of cast and sus 
pension apparatus 



Fi" 6 Showing t>pe of knot used in the rope O which 
IS applied around Uie legs F F and the crosspiece P 
This crosspiece P which is made of plaster should always 
be applied because it strengthens the cast as well as allows 
the patient to be moved pamlessl> 

It can easli} be seen that if enough weight is 
applied to D and B the patient can be raised at 
an> height from the bed without difficulty and 
can be suspended for a considerable length of 
time without great inconvenience to the patient 
If any elevation of the patient s head and chest 
IS desired weights cm be removed from foot 
weight D 

Dressing of the perineum can be done easily 
An\ dressing of the back can be earned out bv 
unbuckimg the straps on the nght or left side of 
muslin shng A depending on the location of the 
wound The patient is perfectly comfortable and 
does not suffer from a suspension over a pro 
longed period 


CORRESPONDENCE 


OrrR.\TI\C RCTR \CTORS W ITH THE FEET 
To Ih Editor I i h to call the attcnl on of ab 
(lominal surgeons to the ad intage of operating their 
retractor \ ith the feet m tead of b\ hand 
The contn ance is simple \n or hna \ gauze 
bandage is passed around under the table n a loo e 
loop reaching to the floor each end is fasteneil to a 
retractor b\ a strong thumb clamp The feet of the 
operator treading upon or secured to thi loop of 
bandage b\ motions right and left either of foot 
toe or knee make desired traction 

\ firm retraction of either or both all of the 
ound 1 thus aflo ded as desired entireh at the 
operator s command whether eated or standing 
The maneuve with a 1 ttle practice become qu le 
automatic unobstructed ne i of the into i r i 
obtained ithout ob truction of light Oi e or more 
assi ta ts are d spensed with a the essits for 
di ecting their action much time and di tu b ce i 
saved 


V more elaborate mechanism bj hich bandages 
are replaced by metal chains b\ i Inch hooks snaps 
o other holders grasp the retractors a frame or 
mo able cal pers on the principle of a self retaining 
retractor foot pedal and clamp g adju tment at 
tached to the ba s of the table through whch the 
bands pas in o der to hold them conveniently as 
ell as block and tackle pullevs to increase the 
retraction ith less foot motion etc have bee 
sugge ted Such detail could be left to an in eniou 
slrument maker should they be desire! Every 
thing howe er \ hich detracts from simplicity and 
asept cilv should be di pensed with unie of marked 
at antage If additional ret action in am d ectio 
IS de ircd there s nothing to prevent an as i tint 
mak ng it vhen called upon to do so but thi i not 
u uailv necessarv 

1 am cmplov ing the method described in my oper 
at g room \ here it i be ng c mmented upo 
O Vri Kane MO F \ C S 
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INFLUENCE OF PREGNANCY ON 
THE FUNCTION OF THE 
GALL BLADDER 

I T has been observ ed clinically that prcg 
nanc> is an etiological factor in disease of 
the gall bladder In igii W J Ma>o 
stated that most ^\omcn with disease of the 
gall bladder ^\ho ha\c borne children date 
the onset of symptoms from a particular 
pregnancy Pre e'Kisting cholecystitis often 
undergoes exacerbation dunng pregnanc> 
It IS not uncommon for attacks of gall bladder 
colic to become so frequent and se\ere or 
symptoms of acute or subacute cholecystitis 
so apparent that operation on the gall 
bladder must of necessity be performed 
during pregnancy It has been demonstrated 
that such an operation may be done success 
fully and without undue nsk 
It has been assumed that disease of the 
gall bladder dunng pregnanc> is caused by 
an increase in the cholesterol content of the 
blood and a certain sluggishne&s of the biliarj 
tract produced bj pressure from the enlarging 
uterus Mann and Higgins showed recentlj 
that the emptj ing time of the gall bladder in 
most pregnant dogs, guinea pigs and gophers 


is dela>cd Following the ingestion of the 
standard fat meal of egg > oik and cream 
(Bo>den) the gall bladder of the pregnant 
animal of these three species emptied partially 
in earlj pregnancy and less completely as 
prcgnanc> progressed Mann and Higgins 
bclie\e that a larger number of pregnant 
animals of these and other species including 
man must be examined before it can be 
accepted as a ph> siological fact that the gall 
bladder of the pregnant animal is slow to 
empl> 1 hej conclude However three 
considerations are pertinent to the subject 
The pathological conditions often associated 
with pregnancy which may directly or in 
direct!) have some relation to the mechanism 
of the biliary tract are (r) hyperemesis (2) 
eclampsia and (3) gall stones 
Is this dela> m the emptying time of the 
gall bladder the result of mechamcal chemical 
or nervous influences? The mechamcal factor 
apparently has been ruled out Is it the 
result of chemical changes in the blood due 
to pregnancy? Many investigators have at 
tacked the problem of the cause or causes of 
h>pereraesis and eclampsia from the chemical 
angle Among these Hofbauer has shown 
that acute poisoning by histamine a protein 
dcnvative produces pathological changes in 
animals suggestive of those m women who die 
from eclampsia and that chronic histamine 
poisoning produces changes, similar to those 
resulting from pernicious vomiting Is it the 
result of action through the sy rapathetic 
nervous system’ An indication of the influ 
ence of the sympathetic nerv ous system is the 
frequent observation that pylorospasm oc 
curs dunng labor preventing the downward 
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passage of food even throughout protracted 
labor A case may be cited that of a woman 
who swallowed air and as a result her stomach 
became distended three times during the 
second stage of labor Each time the stomach 
became visibly distended the patient com 
plained of epigastnc pain and the uterine 
contractions ceased until the stomadi was 
emptied b> tuhwg Another chmcaJ obser 
\ ation IS the induction of uterine contractions 
following vigorous intestinal peristalsis such 
as that produced by castor oil Is the retarda 
tion of the gall bladder tunction due to a 
similar met-hamsm^ Is the delaved empt>ing 
of the gall bladder as'iociated with phj«io 
logical lowered hepatic function during preg 
nancj ^ Is it a part of a retardation or lower 
mg of the fun Uon of the upper digestive 
tract’ Art 2 has observed that gastric aadit> 
IS low in certain normal pregnant women and 
still lower m certain patients with hyperem 
csis Is It due to or a part of reversed 
intestinal peristalsis nhich maj occur during 
pregnancj ’ Robert D Mossey 

TREATMENT OF POSTOPERAIHE 
H/CMORRHAGE EOLLOUING 
G rRO-ENTEROSTOM\ 

H iEiMORRHAGE following gaslro 
enterostomv rare though it nia> be 
Is a most alarming distressing and 
embarras mg sequel to an otherwise satis 
factorj operation and it ma> tax the best 
judgment of the surgeon to carry on to a 
happy and succeesful outcome 
Hremorrhage is most likelv to occur either 
at the ends of the stoma or from one of the 
larger ves els along its margin 

In performing gastro enterostomy the ut 
most care should be taken to obtain accurite 
approwmation of the muco a and to control 
the sub mucosal yes els A lockstitch for the 
anterior as well as the posterior row of su 


tures IS to be preferred the anterior mucosal 
harder being turned aa.ay from the lumen This 
IS exceptionally important because cases of 
postoperatiy e hTmorrhage ha\e been re 
ported m which the bleeding came from the 
anterior border due to an inverting mucosal 
suture which did not control the vessels 
fHorslev) Mhen a dehmte vessel can be 
idenlihecl a double lock or back stitch should 
be used about it When the gastro enteros 
(omy IS performed yvathout clamps and when 
all bleeding points may be seen and grasped 
the chances of postoperative b'emorrhage 
should be less If clamps are used tw o simple 
straight intestinal clamps suffice After the 
posterior row of sutures is completed and 
again after the antenor row is fim hed if 
any possibility of h'emorrhage still exists these 
clamps may be loosened any bleeding points 
may be seen and sutured or ligated and the 
clamps again tightened This is e pecially ad 
vantageous when the gastric vessels are ab 
normally large or dilated 

Dean Lcyyas has suggested that he consider 
that the be t htemostasis is obtained wath 
three rows of sutures serosa submucosa and 
mucosa 

I\hcn clamps are used approximation of 
the end of the gastro enterostomy inasion 
IS facilitated bv grasping a sufficiently large 
section of stomach and jejunum Thus the 
stoma IS made Ion" enough and y et on round 
ing the corners tension on the suture Ime is 
avoided by not approaching too do e to the 
clamps 

Slow or minor hTmorrhage the vomiting 
of dark blood 5 to lo hours after the opera 
tion with gradual tachy cardia require little 
more than the withholding of fluid by mouth 
fhe infrayenous subcutaneous or per rec 
turn administration of saline olution trans 
fu ion or occasionally lavage For lavage a 
weak soda and salt solution at a temperature 
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of I o degrees F is especially recommended 
by Horsley 

But i\hen hTmatemcsis begins 3 to 4 hours 
after the operation ivath definite clotted 
blood and is repeated 3 to 4 hours after 
ivard the pulse rate is increased and the 
blood pressure descends there is definite 
pallor and the h'emoglobin and red blood 
count show i\ell marked h-emorrhage a more 
drastic and direct attempt to control and 
check the ha.morrhage must be considered — 
that IS the advisability of obtaining direct 
control of the heemorrhage through a gastro 
tom} incision must be taken under con 
sideration 

The patient is returned to the operating 
room Under local light gas oreth>lcnean 
•esthesia the abdominal wound is re opened 
or a new epigastnc midlint incision is made 
the anterior wall of the stomach about op 
posite the gastro enterostomy is grasped and 
a longitudinal incision 6 to 7 centimeters 
long made into its cavity about midway be 
tween the lesser and greater curvature This 
incision IS then held open by stay sutures or 
Allis forceps and small retractors The clots 
and debns in the stomach are gentlv sponged 
out or aspirated and the gastro enterostomy 
wound IS grasped by pi icing a stay suture at 
each end These are drawn upon and the 
gdstro enterostomy is inverted into the stom 
ach lumen w here a lockstitch of chromic cat 
gut No 00 can be rapidly thrown around the 
entire arcumference of the gastro enteros 
tomy When the hemorrhage is controlled 
the gastro enterostomy is again dropped back 
and the anterior gastrotomy wound closed 
with two or three layers of sutures 
This procedure ba'^ been u<?ed in • cases 
wath unev entful recov ery 

W L Estes Jr 


A DE LU\E EDITION OF OLD 
BOORS IN SURGERY 

T he ever changing conceptions as to the 
practice of surgery constitute one of its 
fascinations As the centuries go by 
certain masterpieces live beyond the ephem 
eral contribution of their day and a study of 
these portrays the definite advances in our 
profession Some years ago Dr Alfred Brown 
undertook the selection and review in brief 
of the great books that mark some of the 
epochs in surgery These have appeared 
monthly m Surgerv Gynecoiogy and 
Obstetrics The material collected is so 
valuable that it is with pleasure we learn that 
Dr Brown now contemplates publishing the 
reviews m slightly amplified form with the 
beautiful reproductions of the trontispieces 
title pages and illustrations as they appeared 
in his isolated publications This collection 
will be published in an edition of about three 
hundred pages with attractive typography 
and wide margins and will be well bound m 
distinctive boards —a book that will appeal 
to all book lovers and make a valuable addi 
tion to the doctor s library or an attractive 
gift for his friends 

It will be published by Dr Brown not 
primarily for profit but as a labor of lov e from 
one book lover to another The expense will 
be buch that unless there is sufficient interest 
on the part of the profession as evidenced by 
subscriptions received m adv ance to cover at 
least the printing costs it will not be adv isable 
for the author to bring out the book The 
subscnption price will be eight dollars and it 
IS hoped that those of our readers who are 
interested will write to Dr Alfred Brown 
1618 Medical Arts Building Omaha Nebras 
ka making reservations for copies 
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passage of food even throughout protracted 
labor \ case may be cited that of a woman 
who swallowed air and as a result her stomach 
became distended three times during the 
second stage of labor Each time the stomach 
became \iMbl> distended the patient com 
phined of epigastric pain and the utenne 
contractions ceased until the stomach w'ls 
emptied bj tubing Another clinical obser 
\ation is the induction of uterine contractions 
following vigorous intestinal penstalsis such 
as th It produced b\ castor oil Is the retarda 
tion of the gall bladder function due to a 
similar mechanism^ Is the delaved emptying 
of the gall bladder associated with phvsio 
logical lowered hepatic function dunng preg 
nanc> ^ Is it a part of a retardation or lower 
ing of the function of the upper digestive 
tract'' Artz has observed that gastnc aciditv 
IS low in certain normal pregnant women and 
still lower in certain patients with hj-perem 
esis Is It due to or a part of reversed 
intestinal peristalsis which ma\ occur dunng 
pregnancj ^ Robert D Mussey 

TREATMENT OT POSTOPERAIWE 
H'EMORRHAGE FOLLOWING 
GASTRO-EN TEROSTOMI 

H ^AIORRHAGE following gastro 
enterostomy rare though it ma> be 
is a most alarming distressing and 
embarrassing sequel to an otherwise satis 
factorj operation and it ma> tax the best 
judgment of the surgeon to carrj on to a 
happ> and successful outcome 
HTmorrhage is most likel> to occur either 
at the ends of the stoma or from one of the 
larger v e els along its margin 

In performing gastro enterostom> the ut 
most care should be taken to obtain accurate 
approvimation of the mucosa and to control 
the sub mucosal \ es els A lockstitch for the 
anterior as well as the postenor row of su 


tures IS to be preferred the anterior mucosal 
border bang turned ai.ay from the lumen This 
IS exceptionall> important because cases of 
postoperative hTmorrhage have been re 
ported in which the bleeding came from the 
antenor border due to an inverting mucosal 
suture which did not control the vessels 
fHorsley) Uhen a defimte vessel can be 
identided a double Jock or back stitch should 
be used about it Uhen the gastro enteros 
tomj IS performed ivithout clamps and when 
all bleeding points may be seen and grasped 
the chances of postoperative hemorrhage 
should be less If clamps are used two simple 
straight intestinal clamps suffice After the 
postenor row of sutures is completed and 
again after the antenor row is finished if 
any possibility of hemorrhage still exists these 
clamps may be loosened any bleeding points 
may be seen and sutured or ligated and the 
clamps again tightened This is c pecially ad 
vantageous when the gastnc vessels are ab 
normally large or dilated 

Dean Lewis has suggested that he considers 
that the best himostasis is obtained with 
three rows of sutures serosa submucosa and 
mucosa 

When clamps are used approximation of 
the ends of the gastro enterostomy inasion 
is facilitated bv grasping a suffiaently lar e 
section of stomach and jejunum Thus the 
stoma is made long enough and vet on round 
mg the corners tension on the suture line is 
avoided by not approaching too close to the 
clamps 

Slow or imnor hemorrhage the vomiting 
of dark blood to 10 hours after the opera 
Uon with gradual tachycardia requires little 
more than the withholding of fluid by mouth 
the intravenous subcutaneous or per rec 
turn administration of salme solution trans 
fusion or occasionally lavage For lavage a 
weak soda and salt solution at a temperature 
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of 1 o degrees T is espcci illy recommended 
b> Horblej 

But when hxmatemesis begins 3 to 4 hours 
after the operation wuth definite clotted 
blood and is repeated 3 to 4 hours after 
ward the pulse rate is increased and the 
blood pressure descends there is definite 
pallor and the hxmoglobin and red blood 
count show well marked fixmorrhage a more 
drastic and direct attempt to control and 
check the hxmorrhage must be considered — 
that IS the advisabilit> of obtaining direct 
control of the hxmorrhage through a gastro 
tomy inci ion must be taken under con 
sideration 

The patient is returned to the operating 
room Under local light gas or eth>lene m 
xsthesia the abdominal wound is rc opened 
or a new epigastnc midhne inasion is made 
the anterior wall of the stomach about op 
posite the gastro enterostomy is grasped and 
a longitudinal incision 6 to 7 centimeters 
long made into its cavity about midway be 
tween the lesser and greater curvature This 
incision IS then held open by stay sutures or 
Allis forceps and small retractors The clots 
and debns in the stomach arc gently sponged 
out or aspirated and the gastro enterostomy 
wound IS grasped b> placing a stay suture at 
each end These are drawn upon and the 
gastro enterostomy is inverted into the stom 
ach lumen where a lockstitch of chromic cat 
gut No 00 can be rapidl> thrown around the 
entire circumference of the gastro enteros 
tomy When the hceraorrhage is controlled 
the gastro enterostom> is again dropped back 
and the anterior gastro tom> wound closed 
wath two or three lajers of sutures 

This procedure has been used in 2 cases 
wath uneventful recovery 

\\ L Estfs Jr 


A DE LUXE EDITION OE OLD 
BOOKS IN SURGERY 

T he ever changing conceptions as to the 
practice of surgery constitute one of its 
fascinations As the centuries go b> 
certain masterpieces live bejond the ephem 
oral contribution of their da> and a study of 
these portrajs the definite advances m our 
profession Some y cars ago Dr Alfred Brown 
undertook the selection and review in brief 
of the great books that mark some of the 
epochs in surger> These have appeared 
monthly m Surgery Gynecology and 
Obstetrics The material collected is so 
valuable that it is with pleasure we learn that 
Dr Brown now contemplates publishing the 
reviewsy m blightl> amplified form wath the 
beautiful reproductions of the frontLpiect 
title pages and illustrations as they appear^ 
in his isolated publications This collr-rtion 
will be published m an edition of afxijt ih r 
hundred pages with attractive tvpo^^pj 
and wide margins and will be rtU it 
distinctive boards -a book that vfl 
to all book lovers and make a valiub 
tion to the doctor s library or an ^ 
gift for his friends 

It will be published by Dr B r-n ^ 4 
primarily for profit but as a labor of Ij- 
one book lov er to another The ^ ^ 
be such that unless there is sufiic#- 
on the part of the profession as e-'-^ ^ 
subscriptions receiv ed m advance tj t 
least the printing costs it will not ^ ^ 

for the author to bring out (he 
subscription price will be eight d/* ^ ^ 

IS hoped that those of our re^»-^ ** ' 

interested will write to Dr A! 

1618 Jledical Arts Building Orn^ ^ 
ka making reservations for copif^ 
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PAUL FITZSIMOiVS EVE' 

P AUL FITZSIMONS EW AM MD LL D was born at Forest 
Hall on the Savannah Ki\ er six miles below Augusta Georgia June 27 
1806 He was the joungest of the ele\en children son of Captain Oswell 
and Aphra Ann E\e On the fathers side he was of English descent and on the 
mother s side was of the Scotch Insh blood His father had been captain of a 
Penns>K ania companj before the War of the Re%olution Captain Eve had as a 
schoolmate Dr Benjamen Rush 

Paul r E\ e graduated from Franklm College now the literary department 0/ 
the Uni\ersit> of Georgia m August 1826 receiving the degree of A B and the 
second honor in a class of twenty four This institution later conferred upon him 
the degrees of \ Af and LL D In Philadelphia he commenced the stucl> of 
medicine as a private pupil of Dr Charles D Meigs and graduated m 18 8 

His onginal intention had been to remain in Philadelphia after completing the 
course of sfud> and to practice his profession there He changed his plan because 
about the time of his graduation his aged father was ‘seriousH ill Returning at 
once to Georgia he gave his careful and unremitting attention to his father who 
died in rS 9 and this act of /ilial devotion shaped his coming life for greatness 
He had in the meantime begun the practice of medicine in Augusta in June 
182S 

Dr Ev e in Nov ember 1829 visited Dublin Belfast andLondon wherehehad 
letters to Sir Ashle> Cooper Abernethj- and others He reached Pans in Febru 
arj 1830 and remained there for i8 months following the course of in'^truction 
giv en b> Larre) Dupuj tren Roux Lisfranc Cruv eilhier Trousseau R camier 
Andrae Ricord Louis and \ elpeau who was used to introduce him as the tall 
Amencan surgeon 

Dr Eve was in Pans in Maj 1831 when all Europe was ablaze with turmoil 
and political excitement He witnessed the dethronement of Charles N m Pans 
and profe sionally participated in the revolution of the three dajs fjul> 27 8 
and 29 1830) Then he went to Poland and offered his cervices to that unhappj 
countr> in its resistance to Russian oppression Remembenng how the gallant 
Pulaski had fallen at the siege of Savannah dunng the Revolutionary struggle of 
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1776 he carnestK desired to aid in paMng that debt to distressed Poland He, 
at length reached Warsaw and was assigned immcdntel) to hospital servace 
For his eaadent ability and his conspicuous devotion to duty he was soon promot 
ed from the hospital department to be field surgeon of the Fifteenth Regiment of 
Infantry and Surgeon of \mbulances attached to General Turno s division 
The Golden Cross of Honor was also conferred on him on the recommendation of 
Count Place chief of the Medical Bureau During the storming and capture of 
Warsaw on September 7 and q 1831 he was fortunately out of the city on duty 
He was subsequently taken pnsoner however and contincd at Wenchaw for 30 
days after which he was released under plea of cholera He reached Pans in 
October and there rested and recuperated for several weeks Sailing from Havre 
he reached Amenca after a tedious v oyage of 53 days 

Injune 1832 Dr I \e was elected professor of surgery in the Medical College 
ot Georgia just then organized in Augusta and was there engaged m teaching for 
17 years bringing the college great reputation and prestige and establishing his 
own fame as a teacher and surgeon 

In 1849 Dr Lve was chosen professor of surgery in the medical department of 
the Umv ersitv of Louisville to succeed Dr Samuel D Gross who went to Phila 
delphia He delivered one course ol lectures in Louisville but m March iSjO he 
resigned and although solicited bv the unanimous v otc of the trustees the faculty 
and the students to remain he returned to Augusta 
In 1851 the medical department of the University of Nashville was organized 
and Dr Eve accepted the chair of surgery This he occupied until the fall of 
Nashvalle in 1862 and again after the end of the war until 1877 with the cxcep 
tion of 2 y ears spent in St Louis where he succeeded Dr Joseph Nash McDow ell 
in 1868 m the Missouri Medical College 

He could not be contented away from the South and in 1870 he resigned and 
returned to Nashville and lectured to the medical classes of the Umversity of 
Nashville and of the \ anderbiit Umversity which then held joint sessions in the 
same halls In 1877 he withdrew to aid in the upbuilding of a new school the 
Nashville ^ledical College after\\ard the medical department of the Uni\ersity of 
Tennessee His death occurred dunng the beginning of his second course of lec 
tures in this institution 

His success as a teacher and the fame of his teaching may be shown by the 
records From the time of its orgamzation in 1832 with '>8 students, the Medical 
College of Georgia increased to 195 students in the session of 1849 50 the last 
year of Dr Eves connection with the institution This number exceeded the 
highest ev er before or since attained So in the medical department of the Umv er 
sity of Nashville the number of students mcreased from 136 to 454 for the last 
session before the w ar — the largest class then assembled in any medical college in 
this country outside of New \ ork. and Philadelphia 
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In i 8 s 9 Dr E\e nas on the battleSelds of Solfenno and Magenta and com 
municated to the profession his observations on militarj surgery through the 
pages of the JVas/: lUe Medical and Surgical Journal 

InNo\ember i86i Dr E\e^vas appointed surgeon general of Tennessee and 
later chief surgeon of General Joseph E Johnston s arm> he was also president of 
the ‘\rm> Jledical Board of Examiners \ATien the fall of Nashville became a cer 
tainty ind sudden evacuation was determined upon hewentawaj leaving e\er> 
thing he possessed Tort Dondson had fallen Sundaj February i6 1862 he 
left the cit> at ii o clock at night His famil> servants went with him although 
he advised them to remain Colonel 1 R. Stevenson was with him nearlj blind 
from inflamed e> es His whole family was out of the cit> having gone to Augusta 
to bur> his infant child B> this forced flight he lost all his property But he went 
with his own people into exile his instrument case under his arm almost his sole 
possession 

After a hurried visit to Augusta to see his family Dr Eve returned to Chatta 
nooga and was ordered to organize a hospit il service it Atlanta He remained in 
charge of the Gate City Hospital there until just before the battle of Shiloh 
Apnl 6 1862 when he was ordered to the front He did able and valiant service 
with the armj there and subsequentl> at Columbus Mississippi where he was 
stationed for several months Then he was ordered again to Atlanta thence in 
i86j to Augusta and for a time to Richmond Virginia After the surrender he 
returned to Nashville 

After the death of his flrst Wife Dr Evemamed Januar> 19 185 ^arahAnn 
daughter of Rev H D Duncan of Barnwell Distnct South Carolina who sur 
vav ed him nearl} 20 > ears By his second wife Dr Eve had 3 children Duncan 
^arah and Paul r Paul F Eve Jr a surgeon of abilitj professor of surger> and 
dean of the Uni\ersU> of Tennessee died in 1906 

Dr Duncan Eve the eldest born in Augusta Georgia Mav r iSs 3 has been 
president of the Mississippi Valle> Medical Society and hrst vice president of the 
American Alcdical Association and has been since 1895 professor of surgerj in the 
medical department of Vanderbilt Universit) 

It was in 1873 familv that Dr Eve made his seventh and last 

trip to Europe 

Dr Ev e w a& one of the editors of the Sou(/tern Medical and Surgical J ournal 
through the v ears 1845 to 1849 and was also one of the editors of the A ash lUe 
Journal oj Medicine and Surgery from its establishment in 1851 bj Dr \\ R 
Bowling another president of the American Medical Association to 1873 

He also contributed to Johnsons Cyclopedia sketches of distingui bed phjsi 
cians of the ‘^outh and Southwest to the number of 257 a wonderful accomplish 
ment in itself His hterar> work was unremitting and reached the prodigious 
number of 436 papers articles etc the last of which was an address on the His 
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lor> ind Aclue\cmcnts of Surgery in the South and Southwest which he 
delivered before the Intcrnation'il Medical Congress "it Philadelphia on September 
6 1S76 

In Isa^lmlle in 1857 Dr lac was elected president of the Amencan hledical 
Association In 1867 he reported to that Assoaation at its annual meeting m San 
Francisco the s>nopsis and anal>i>is of 100 cases of lithotomy performed by the 
bilateral method Altogether he performed 2 58 lithotomies and had at one opera 
tion remoaed 117 calculi succcssfulH \s a hthotomist he w as perhaps wathout an 
equal in this or an> other countrj Of all his bilateral operations for stone in the 
bladder only 11 patients died He published the successful performance of am 
putations of all classes without losing one case up to the fift> fourth the statistics 
of the ma3or operations comprising 7 of the leg and 7 of the thigh He reported as 
‘ Contributions to the Hip Joint Operations 20 amputations and 18 resections 
performed m the Confederate sernee He reported 3 casts of gunshot wounds in 
which Iht ball lodged in the \ertebral column 2 patients still living wath remarks 
on Divinon of the Spinal Cord without Death He devised an operation for 
\ancocele and invented a cannulatcd needle for applying ligatures and sutures 
He v\ as among the first to direet the attention of American surgeons to Esmarch s 
bloodless method in amputations 

The calculi removed he preserved and presented to the Medical Museum of 
the United States Army The Surgeon General s office m Washington mounted 
each set of halves placing one set m the Museum and returning the other to Dr 
Eve The set belonging to Dr Eve was kept in the museum of the Nashville 
Medical College and was destroyed when the buildmg burned They form in the 
Medical Museum a collection unequalcd in the world as the contribution of a 
single man 

In Professor Samuel D Gross s Iltstory of Amcncan Medical literature from 
jyy6 to j8y6 he says Professor Eve s collection of Rcmarhahlc Cases in Surgery 
as a book of reference possesses great value 

When he w as m his sev enty first year Dr Lve wrote that at the University of 
Georgia at Athens w here he took a 4 years course he nev er missed a recitation 
Took two full courses in the University of Pennsvlvama at Philadelphia never 
w as tardy once or missed a lecture While I dare not say that I hav e done all that 
I could have done with the means afforded as a medical professor said m Pans 
when dying yet I hope I can truly declare that I have tried to do so It has ever 
been with a senous defect in two intellectual faculties sight and hearing I was 
born near sighted and defcctiv e in distinguishing colors The microscope has ev en 
been to me a sealed book so has auscultation My hearing is acute but I never 
could distinguish one note from another I know little or nothing of diseases rec 
ognized by differences in sounds or colors What I hav e done in or for medicine 
has been wath these serious defects 
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To regular habits of eating sleeping and labor together uith his total ab 
stinence from alcohohc stimulants and tobacco he attributed much of his good 
health health so excellent indeed that for nearlj half a centur> he had not lost a 
da> b> sickness and had reached his sixty eighth year before he felt any influence 
of age 

Of noble stature and commanding presence ^^lth a splendid head and refined 
features illumined by the light of genius Dr E\enouldha\e been a distinguished 
ty^ie in any group of the most intellectual of his fellovmen To mental qualifi 
cations with which he was plenteously endowed by nature he added the ripe 
scholarship of a close student His most notable characteristic socially was his 
kindly sy mpathy and chantable consideration for the y ounger members of his pro 
fession Dr E\e was ade\oted Chnstian and adorned the church as he adorned 
his profe«ision This nestor of Southern surger\ fell dead betw een day break and 
sunnse while hastening to see a patient He was m his usual health and in full 
professional panoply when death summoned him November 3 1877 He fell 
literally in action with the harness on and 

Another chief was earned 
From lifcs battle on his spears 
To the dim \alhalh cloisters 
Of the ever living years 
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CASP\R STROMA-iRS IIERNIOTO\l\ 

HE ancient literature on herniotom> is 
rather haz> and uncertain as to the detailed 
technique of the operation Going as far 
back, as Celsus one finds \aguc statements concern 
ing opening the scrotum reducing the contents of 
the sac and tying it ofl and this same indefiniteness 
and uncertamt> persists in nearl> all the \\ell known 
writers up to the latter part of the sixteenth ccntur\ 
To be sure different methods are described AIbu 
casis as is to be expected uses the actual cauter\ 
and burns the tissues down to the bone In this 
method of treatment he follows Avicenna and Rhazes 
and IS in turn followed by Bruno of Longoburgo 
Other writers — William of Salicet Lanfrancus of 
Milan and Guy de Chauhac among them— describe 
dissecting out the hernia clamping the sac cord and 
all and removing the entire mass Still another 
group advocates the suturing of the neck of the 
sac with gold wire the so called point dori 
It IS interesting and noteworthy that none of 
these writers is at all enthusiastic about the opera 
tive treatment of hernia W^hen it comes to medical 
treatment and the use of appliances bandages and 
plasters they give detailed directions as to tech 
nique One cannot help but feel that the actual 
operative treatment with its attendant almo t um 
'ersal castration did not appeal Guy de Chauhac 
states that he does not believe a proper herniotomy 
can be performed without castration On the whole 
they seem to be willing to apply the Hippocratic 
statement concerning cutting for the stone to hemi 
otomj and let others w ho are accustomed to it do the 
operation With this indifferent attitude existing on 
the part of the educated members of the surgical pro 
lession It was only natural that a group of lay hemi 
otomists should assume the burden of caring for this 
condition If the responsible members let the oppor 
tumty slide by because the burden was too great the 
irresponsible members were ready and willing to add 
another surgical procedure to their repertoire Con 
sequently herniotomy lithotomy and cataract 
extraction were by mutual consent turned over to 
the Itinerant surgeons who were poorly educated 
In many instances they were mountebanks and as 
a rule wholly worthless and irresponsible tramps 
the foundation of the College de St C6me and 
division of surgeons into the classes of those of the 
long and short robe gave the itinerant surgeon a 


certain standing and conditions began to improve 
Brunschwig and Gerssdorff wrote their works about 
the beginning of the sixteenth century The sur 
gcon of the short robe begin to study and impart 
ills knowledge to his fellows and operations of elec 
tion received a certain standing as compared to 
operations of necessity Through the efforts of 
Parc hernia as well as traumatic conditions received 
attention and in 1556 I icrre Franco published his 
first work on this subject There appeared to be 
little more than Francos work for a considerable 
time but in iqoo a manuscript was discovered m the 
Citv Library of Lindau Lake Constance which 
deals largely with the subject of hernia This has 
been beautifully reproduced explanatory historical 
notes have been added by Dr Med Walter von 
Brunn Professor of Medical History at the Univer 
sity of Rostock and the book has been published by 
Idra Verlaganstalt GmbH of Berlin 

The manuscript was written and the figures were 
probably painted by one Caspar Stromayr of the 
town of Lmdau in Lake Constance The volume is 
dated July 4 1559 It is dedicated to Fetter 
Hafner who is desenbedaswound cutting and eye 
phvsician of Zurich This gives the only point of 
contact between Stromavr and the medical pro 
fcssion for this Fetter Hafner married Anna Ruff 
the daughter of Jacob Ruff or Rueff who wrote the 
famous Schoen Lustige Trostbuechle on ob 
stetnes Beyond this nothing is known of Stromayr 
or of his life He must have been a lay surgeon for 
his work shows a knowledge which would have 
given him a standing among the well known surgeons 
of the world had he been a member of the regular 
profession Moreover m his introduction to the 
reader Stromayr stresses the knowledge of the 
actual condition and the dexterity of the surgeon 
and deprecates the possession of letters of recom 
mendation and seals and a knowledge of Latin as 
criteria of ability In fact he gives the impression 
that his opinion of the so called educated physician 
was not particularly high so far as operative surgery 
IS concerned He shows interesting colored sketches 
of various types of hernia and of the operative 
procedures which he recommends He does not 
perform castration and his operation is much like 
that of Franco 

The point to wonder at is that such a manuscript 
as this should have lam hidden for three and a half 
centuries 
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A REVIEW or NEW BOOKS ON GYNECOLOGY AND OBSTETRICS 

By GIORGC GFLUIORN MD F \CS St Lotus Mis ouri 


W ITH the sanction of the Lditor I place at 
the head of the list a book that is neither 
gvnecological nor even intended forme htal 
men Its author has pre iousl> published an ct 
tensi e textbook on therapeutics vhich it was tn> 
p ivilege to eview in these columns a fet >ca s 
ag M hat attracted me 1 1 that book as n t onU 
the crvstalhn cl rit\ of the presentation and the 
brcidthofkno ledge but aJ o the st>lc so beautiful 
as to be almost un que in medical literature The 
author pre cntcd f cts in such a a\ as to male 
them alluringh mtc est ng F rlhermore the 
volume \a i ermeated itl g lien av of a pUhv 
humor hich endired tudv a keen enj vment 
The e same features ch racte iz the present 
V lume vhi h the auth r has intended for the u c 
of th lait> I he desire to knoi sumethi g about 
thebodv in health and disca e i a sign of o rlimc 
and if gratified and led into pr ^er channel it is 
perhap the best safeguard aganst the d ngers of 
half baked fad and f audulent ults In essence 
the bo k provides a sound foundation of normal an 1 
pathol gc 1 phv lolo v and when the la> reader 
has once acqui ed this knovl jge he is bound to 
app eciate better and co ope ate more fully i ith 
the ef!orts of h medi al ad s 

The author dvides hi> subject into four parts 
entitled re pecti U The Human Bodv as i 
Lnit The Hum n Ilodv \ an O gan sm to the 
Convc s on of ho d and \ r into tnergv a d i to 
Ti sue 1 he Human Bodv as an Organis n for the 
Rep oduct on f Its 0 n R. nd nd The ffuman 
Bodv and Di case and in each of th se part the 
lunct ons of the a lous tis ues an 1 organ thci 
alte ation bv d sease their interrelation n the body 
etc a e e plai ed in sub chapters This list of 
contents may appear ather too f rmidablc f r the 
a erage lav reader vet the author c o plishcs hi 
task in an altogether admirable manner nc er 
talking d) n to hi aud en e th ugh he has f cquent 
recourse to familiar similes or exper ences but lifting 
them up b\ means of hi ond fuldetio to high 
level h re the bl nk gnorance and gro tc que 
misipprehensi ns oi fo me da\s a e ban shtd and 
\ here mankind mav m re fullv enjov the f u lio of 
a p ogress ng c V ill all i 

Nov I do not believe in the m lien urn I t I 
believe th t tho e who come unier the sp 11 of thi 
book II be better and ser men nd ill enjov 
their live mo e fullv Thev vill ch ckle at the 
gems of hu lor hich sparkle through the page 
c en a 1 have done as I ead the volume from co e 
to CO c Thei eve ill al > be op necl to the 
med cal follies that be et us on all s des whether 

The Uuxt Eyl^inOd IDNWVk d 
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they appear in the garb of so called regular medicine 
Or as thinly di gm ed frauds 

Let me gi e you a few selections for vour dejecta 
tion If you follov very carefully the dictates of 
the Life Extension Institute you can live on the 
ave age one month Ion er than v ou w ould other v se 
which pe lod vou will spend in bed flat on vour 
back gt in explicit instruction to the nurse as fo 
hom you iiant for pallbearers Speakin of 
renal cohe childbirth is usually set up as the 
universal standard of pain I gather from careful 
research that a i ordinary kidney stone col c is equal 
to t o chil lb rths and a miscarriage Who would 
not agree v ith this c timate 1 the literature on the 
endo rmes^ Much of thi both that intended for 
phvsicians and that intended for lav men is put for 
\ ard vith the solemn appearance of fact Actuall 
t s pure arm chair speculation And of migraine 
like merev or the fr its of science it fallclh upon 
the just and the unjust There is only one wav to 
treat it— vith ontempt an old Roman remedv 
Pcs gnation IS a good adjunct no little used in the 
treatment of disease 

There is a mo e positi e tenor m his rele ence lo 
the 1 ockefeller Foundation the McCorm ck Insti 
t ic and similar endowments and his advice to his 
lav readers some of hom may ha e funds v hich 
thev 0 Id like to use for the benefit of their fello 
human beings is that there i no way to use them 
more cITecti ely than by the endo vment of medical 
research 

Fherci tom in thi book a s gnificancc beyond 
Its value to the laity Think of m st of our text 
book Hov drv thev are how dilTcult to plod 
through’ Whv must the acquisition of knowledge 
be m dc o hard/* Here i a te tbook on ph siology 
m all Its aspects of less than 4 o pages 1 clud ng 
more than a hundred in tru ti e pictures v nlten 
as fasciiut nglv as the subject itself s fascinating 
nd I tr th if the average medical student knev 
onl as n uch of the matt r as 1 contained in this 
book he w uld kno a lot more than he actual'v 
earn s from school into practice 


T O the thousands of American gynecologists ho 
b VC n t vet h d access to radivim and ac 
quired sufl cient personal e perience the book by 
Clark and Norris ill be a most welcome mes ap 

I / r a I kno t 1 the first attempt n this 

CO try to p esent the question of ra ' m in 
gy ecol g in mon graph c fo m We re intro 
1 ced to the subj ct by truly excel'crt chapt r on 
the phvsic of rad um fr m the pen of Gioacchino 
Faill phys c St to the Alcmori 1 Hospital in N« 
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York Here the complicated ph> sicochenucal 
problems invoUed are cleared up for us as if b> a 
magic wand and we are made to understand the 
intricate nature of the interaction between matter 
and radiation of ionization and other scientific 
factors which underlie the administration of radio 
active agents such as filtration and the ratio of 
susceptibility of different tissues 

Clark and Norris now take up the story and tell 
us in the following chapter their clinical observa 
tions on the variations in susccptibiliU of different 
tissues They stress the importance of teamwork 
between surgeon pathologist and physicist for 
successful radiotherapy and insist on eaplorator\ 
excision of tissue not only for the purpose of making 
an exact diagnosis at the earliest possible moment 
but also because the decree of maturity of the 
cancer cells will affect the method of treatment 
The danger of rapid dissemination following diag 
nostic excision or curettage appears to the authors 
less important than the advanta cs gamed 

Quite naturally the greatest emphasis is laid on 
the use of radium in cancer and there follow four 
chapters m which malignant tumors of the vulva 
vij,ina cervix and body of the uterus are discussed 
and valuable technical points are presented Of 
particular interest is the authors own method of 
cautery amputation followed by irradiation Their 
results arc encouraging and should prove highly 
stimulating to American gynecologists 

As to fibroids the authors take a standpoint 
very similar to the one taken by the reviewer some 
years ago In the question of cervicitis they have 
followed the lead of Curtis with pleasing results and 
their experience with membranous dysmenorrhaa 
prov es that this disease IS after all not intractable 
We may finallv mention the chapter dealing with 
pseudomyxoma peritonei granuloma inguinale 
malignant ov arian tumors stenhiy and dy smenot 
rhcca to indicate the "ide scope covered in this 
monograph 

To us who have known and loved John Clark it 
IS a matter of sad regret that ht did not live to see 
his book m print but he has left the work in the 
capable hands of his co worker Norris who has 
given a work of definite practical value not only to 
the gynecologist but also the general practitioner w ho 
may read therein how much can be accomplished 
with radium m gynecology 

'^HE socialization of medicine has progressed in 
Germany much farther than in other countries 
For the past seven years graduate courses have 
been given in several German universities where 
federal state or local health officers school and 
factory physicians doctors attached to the courts 
police prisons or sick benefit lodges etc attend 
lectuns on the various branches of medicine The 
small book before us entitled Social Obstetrics and 
Gynecology ‘ is the crystallization of one of these 

S uix G ov n. trro Gyv oo By P f D L 
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courses The author is internationally known as one 
of the path finders in gynecological physiology and 
has on his recent visit to the United States made 
many personal friends He desires to give his 
readers guide lines m their official sphere of action 
as far as gynecology and obstetrics are concerned 
The headings of some of the chapters will explain 
the scope of the work Regulations regarding the 
hygiene of the newborn the girl at school age 
dress of child and vvoman phvsical exercises for 
women and children determination of virginitv 
and motherhood rape legal determination of sex 
criminality in women general sexual hygiene 
marriage prenatal and postnatal care social 
insurance instruction of midwivcs indubtrul dis 
eases of women police supervision of prostitutes 
etc All these subjects are discussed briefly and 
with reference to existing laws and ordinances 
Some of these are of course specifically German and 
have no counterpart in our own legislation A sur 
prisingly Urge part of the book however applies to 
conditions m our country as well and as thus far 
very little attention has been given to the social 
pathology of diseases of women in our textbooks 
the American reader will find the studv of this un 
pretentious volume extremely stimulating He will 
also appreciate the simple and direct stvle which 
greatly facilitates the perusal of a book in a foreign 
language 

TN the SIX years which have elapsed since the first 
edition of \oungs Cynecologv appeared quite 
a few advances in our knowledge have necessitated 
a re writing of parts of the book Ihus we find in 
the new edition* a discussion of the Rubin method 
the cyclic changes m the ovary and their bearing on 
menstruation the curative value of radium the 
endometrial transplants of Sampson and other 
subjects A volume of only a little more than 300 
pages might well appeal to the student A future 
edition might be made still more attractive by 
deleting certam obsolete matters or modifying 
statements such as the assertion that gonorrhoea can 
be cured by three or four douches daiH of potas 
Slum permanganate i 8000 In favor of the book 
and of prime importance to the student who is 
being initiated into this field is the wholesome 
emphasis which is laid on pathology and diagnosis 
and the differential diagnosis too for instance m 
uterine cancer or tumors of the ovarv has distinct 
merit 


'^HERE IS no such thing as a sexuallv frigid 
woman— that is the hitmotij of Steel el s ex 
tensive work’ on anaphrodisia in women Passion 
may be hidden inhibited repressed or transposed 
into other channels but it is never wholly absent 
In these days the art of loving is on the decline 
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The most marked evidences of thi fact ma> be 
obser ed m America i here the man i so busv with 
mone> setting that love is relegated to a second 
place In America too so called sexual an-estbesia 
is verv common among women \et theh>pocnsy 
of the Nei World i well known an exaggerated 
prudishness on the surface and underneath indul 
gence in ihe i iJdest passions in such unheard of 
fo ms as orgies ith Negroes and Chinese 

This quotation which proves the danger of 
generalization f om sporadic instances of sexual 
dep avitv ill show the American reader that not 
e erv tatement in this book can be accepted at 
face value But it ould be vrong to condemn the 
whole work because of a fe\ exaggerations or mis 
statements On the contrary vehaeevev cason 
for learn ng someth ng about the psv chic phenomena 
in our pat ents and in the quest on of dvspareunia 
in pa ticula cverv careful observer will admit that 
mechanistic explanations the only ones v hich are 
di cuss d in our gvnec logical textbooks are not 
surt c ent in all ca es I dare say that v e are alreadv 
reced ng from a too one s ded standpoint and that 
suggestions f r curing masturbation or frig dity bv 
exc Sion or some other operation on the clitoris 
hich formerh seemed quite legiti nate nov adays 
ppear to us ridiculou and med a: al 


It seems to me that Steckel i ho is a prominent 
psj choanalv st in A lenna goes to the other extreme 
that js he explains most g> necological diseases and 
practically all disturbances of the sexual life by 
psychological factors We must ho ever concede 
that he offers plausible solutions of a good many 
problems that have heretofore bafUed us There is 
for instance the oft made observation of husband 
and wife V ho have lived m sterile v ediock for vears 
and after divorce each beget children in a second 
marruge (p 320) There is the question of effluvium 
semmis (p 112) of painful cohabitation in the 
absence of tangible caus s (p 197) of the psvchic 
etiology of certain forms of vaginal discharge fp 
522) or of imaginary pregnancy (p 530) and 
others too numerous to mention here To offset this 
we arc stirred out of our unreserved accepta ce of 
the authors views by a sentenc such as thi To 
be raped by her 0 n father has been the wish or 
dream of perhaps every girl at one time or other in 
her fife 

The studv of this book therefore requires a 
kood deal of critical judgment and onlv v ith this 
pro ISO might the microscopy of the soul as cx 
pounded by the author be made u eful for the d ag 
nosis and treatment of some of our gynecological 
problems 
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D l C K« 0 D p 

O NE of the greatest difficulties m study 
ing the etiolog> of cancer from a d im 
ca l standpoint i s that the disease is 
seldom seen except m the latt stages t\hen 
the growth has alread> reached a considerable 
size It IS not until then that s>mptoms are 
produced Thus but little is known of the 
carl> stages in the de\ elopment of malignancy 
and the changes in the normal epithelium 
which ultimately result in the transition from 
the normal to the malignant tissue are still 
but little understood This is true of all can 
cers but our study of p recancerous co nditions 
has been conhned mainly tY cancer of the 
large gut 

In the vast majority of cases of recta! can 
cer there is nothing in the patient s histor> 
pointing to any previous condition which 
might be a forerunner of the tumor It has 
been surmised bv some v\nters that long 
exi atant piles e ither interna l or external ma\ 
give rise to cancer if neglected but vve have 
never come across any cases which would 
seem to lend credence to such a view It 
mi^ht well be supposed that chrome prur itus 
am might lead to the dev elopment of epithe 
lioma of the anal skin but we rarelj have a 
case in which this has occurred although 
epithelioma of the vulva is not an uncommon 
lesuli 61 pruritus v ulvoj 


tm t tst M k >1 pt 

Chronic fistu la does occasionallj appear to 
act as an exciting cause of cancer and we have 
records of two cases m which a carcinoma 
arose at the inner opening of a chronic fistula 
On the other hand w e hav e seen fistul® which 
have existed for as long as 50 years without 
the development of cancer Chrome consti 
pation has been said to be a predisposing 
cause but there is no satisfactor> evidence in 
support of this view It must be admitted 
that apart from adenoma w e know of no con 
dition m the rectum which predisposes to can 
cer with any frequenc) 

It has been increasingly evident m recent 
years that the etiologj of malignancj cannot 
be elucidated by the histological study of 
fully developed tumors and that it is neces 
sar> to go further back and stud> the changes 
which occur m the epithelial cells before this 
stage of malignancj is reached This histo 
logical studj of the changes which precede 
the development of cancer m tEe human sub 
ject IS handicapped by the difficulty of 
obtaining suitable material nevertheless no 
tableprogress has been made m such mvestiga 
tions Thus for many organs of the bodv 
chronicl e pei^las tiE chang es such as “those 
Sir Lentnal Cheatle has described in the 
mamma have been recorded as comihonlv 
precedin g cancer IrTTHIs paper wt shall 
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p rpv ide p athologica l and clinical e\ idence that 
similar epithelial proliferations frequently 
precede cancer of the rectum 

It IS now a well established fact that aden o 
mata of the mucous membr ane of the large 
inte&tme are peculiarl> liable to undergo 
malignant change The following case will 
illustrate tfi^process 

Case i A gentleman $8 jears of age was 
brought by bis doctor to see one of us (PL M ) 
on account of a tumor in the rectum The tumor 
was about the size of a t% o shilling piece sessile 
and soft and was situated on the anterior wall of 
the rectum about j inches above the anus A careful 
m croscopical examination of the tumor after its 
local removal and after several sections bad been 
cut from diSerent parts of the tumor showed the 
structures of a simple adenoma There were no 
signs of malignant change The patient returned 
home after being instructed to have periodic ex 
aminations made He neglected to follow this 
advice and was not seen again for 15 months He 
then had a malignant tumor in the situation of the 
previous adenoma It seemed certain that the 
adenoma had recurred and bad subsequently under 
gone rapid malignant change 

The best clinical examples of th e sim ple 
adenom a which undergoes malignant change 
and develops into ty pical caranom a are 
seen in those rather rare cases of mult iple 
adenomata or ad enoma tosis This cunous 
disease has a familial tend ency in fact it is a 
true Mendelian dominal it furthermore mal 
ignant change m oiie o r mm e of the tumors 
alw a> s occurs SucF cases afford us an oppor 
tunitj of studying ttie precancerous condi 
tion and ha\e been of the greate t value m 
this connection 

In 19 3 one of us (P L M ) stated that 
simple adenoma whether single or multiple 
should be considered as a defimtelj precan 
cerous condition and treked as such Sin^ 
then much evidence has accumulated to con 


firm this view I he histological examination 
of large simple adenomata b> cutting several 
sections from different parts has not infre 
quentlj demonstrated commencing mahonant 
change in one part of a tumor which was 
otherwise benign in character Ue need not 
dwell longer on this point since the frequency 
with which cancer begins in adenomata is 
now more generally admitted and in a recent 
paper one of us has reviewed from the patho 
logical aspect the relationship between sim 
pie and malignant tumors of the large intes 
tine I n the bi b liography, we a pnen^cLr efer 
ences to the articles which have appeared m 
the last _v ear s in each of which the clo se 
rel ationshi p of adenoma lo carcinoma, is 
en ^h asized 

RELATION OF EPITHELIAL HVPERPHStV 
TO ADENOSI V 

If the piece of bowel which is removed by 
the operation of excision for cancer of the 
rectum is pinned out immediately to prevent 
dis tortio n and after tuation i n 10 per cent 
formoT saline examined with a low power 
microscope or pow erful lens t he mucous mem 
b rane will often show i rregularities xn contour 
not \ isible to the naked ey e VVe hav e noticed 
these irregula ntie pa r ticularly i n two pa tho 
logical conditions — multiple adenomat a^ and 
early c ancer of the rec tum On section and 
microscopic examination of such an area of 
the bowel the irregularity 1 seen to be due 
to a localized, ep ithelial hyperpla sia The 
hyperplasia may be so slight as to be quite 
invisible to the naked eye and only detect 
able on microscopic examination (Fig i) or 
It may be large enough to be noticed as a 
tiny smooth r ounded elev a tion (Fig 2) 
This irregularly distributed h yperpl asia rep 
Events the fir a^ stage oP tu mor lormation 
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Fir 3 \denoma of the rectum One of man> turn rs 
found scattered o\er the mucous membrane of tl rectum 
in a case of carl^ cancer 

and ^\e wish to draw attention particularK 
to three points with regard to it (i) it 
IS found most frequentl> in association with 
multiple a denomatosis and canc er of the 
rectum, (2) that it i^ore likely to be found 
in the neighborhood of a small malig nant 
tumor than a large malignant ulcer and (3) 
that it affects an e xtensue area of the bowel 
several inches above and below th^ancer 

No sharp line of distinction can be drawn 
between this hyperplasia ai^adenoma in 
practice vve reaerv e the t emTadenoma for a 
glan dular tumo r v isible to”the naked ev e and 
class as hvp e^lasia sim ilar changes on a 
smaller sc ale only visiHe on magn ificati on 
Histological examination of adenomata (T ig 
3) proves that the> represent o nly sT more 
advanced stage of hjperplasia necessitating 
an architectural modification in the normal 
relationship of'^epithelium to connective tis 
sue in order that the greater number of 
secreting cells can be supported and ade 
quatelj nourished 

SEQUENCE OF EVENTS IN THE DEVELOPMENT 
OF CANCER 

If ^ were possibl e t o preserve a record of 
the condition of the mucous membrane of the 
rectum for several jears before the appear 
ance of a malignant tumor we believe t hat in 
the majo rity of cases the following s tages 
would be noticed in sequenc e though^a tur 
all y the number of years elapsing b^ve en 
each sta ge w ould vary greatly from patient to 



Iim to the top and one side of this tumor but cancer 
cell are to be seen also invading the submucosa (indicated 
by the ar ow ) 

patient Ptrsl stage localized patc hes of 
hyperplasia invisible to the naked e>e but 
discoverable with the microsc ope affecting 
an extensiv e area of the bowel Secoftd 
stage the appearance of a c rop of sessile 
adenomata scattered over as wide an area 
as was affected by t he ini tial h>perplasia 
Third stage the development of can cer either 
m one of t hese pre existin g adenomata fFig 
4) or in the neighboring epithe lium Fourth 
stage the progr essiv e enlargeme nt and dis 
semination of the malig nant tumor accom 
panied by retrogression of the hyp erplastic 
changes and benign tumors surrounding the 
malignant grow th 

THE PRECANCEROUS STATE 
Both experimental and clinical observa 
tion have shown that the onset of car cinoma 
IS commonly pr eceded in different o rgans of 
the body by a pr ecancerous conditio n of the 
epithelium In the recUim this precancerous 
state IS distinguished by irregular patches o f 
hyperplasia of the mucous membr ane and 
ade nomatos is This does not mean every 
patch of hyperplasia will evolve into an 
adenoma or every adenoma into a c ancer 
The hyperplasia may disappear a n ^enom a 
may become pedunculate d and be shed, or 
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at an> stage the onward march ma> be 
arrested In txpenments upon mice we find 
that not e\crj mouse painted with tar de 
\elops papillomata and not e\er> papilloma 
becomes an epithelioma nevertheless we can 
sa> that the common sequence of events 
when mice are tarred is hjperplasia papiJ 
loma and epithelioma The papilloma is the 
precancerou tage in experimental tar cancer 
and the adenoma is the precanccrous stage 
m human rectal cancer 

\\e cite the following clinical evidence m 
support of this assertion 

CLINIC 4 L EVIDENCE IN SUPPORT OF CONCEP 
TION OF V PRtCANCEROUS STATE 
The following cases ijtustra te what we 
regard as sta^e in the dev elopment of _cancer 
of the rectum 


Cases A patient 66>earsofage was admitted 
to St Mark s Hospital ith complaint of bleeding 
from the rectum The first sjmptom was notice 1 
onlv 14. days p cviouslj when after an urg nt call 
to defjecate the patient ob erved that he had 
jassed a little blood Sigmoidoscope examination 
showed a small tumor m the rectum \ perineal 
excision was performed 

The pece of intestine remo ed at operation s 
shown n Tigure s The tumor w 5 about i inch in 
diameter and proj cted inch above the surface of 
the bo el The mucous membrane of the rectum 
abo e and below las covered vith adenomata 
most of them about s inch m diameter \\ hen the 
mucous membrane was stripped ofl the submuco a 
It as obvious that the t mors consisted enti el> of 
an epithelial b>perplasia and we e not ca sed bi a 
bulging mi ard of the submucous coat N n 
adenomata could be counted in i square inch of the 
bf icl above the growth and they cre almost 
equall> numerous elsewhere 
Microscopic examination shoved the ce tral 
tumor to be an ad nocarcinoma The cancer cells 
re seen to ba e invaded the submucosa but non 
as found within the muscle all The small 
tumor round about vere seen to be comp s d f 
glands of mucus secreting epithelium ad re 
true adenomata 

This case i» specially noteworthy becTuse 
of the earl> stage of the cancer as shown b\ 
Its small size and brief history and betau e 
of the wide pread adenomatosi which we 
believe to be a special feature of early main, 
nant disease of the bow el 

Casej Apatent 47)Mrsofage i as dmitfed 
to St Maks Hosp tal compl ining of bleel g 
from the r ctum He gave a h story of ble d g nd 
loose movements for about 3 month Ca ce f ih 
rectum las d agnosed by sigmoidoscopic m na 
tion and a perineal exc 10 w s p rf rm d 
The sp cimcn emoved at operation sho n n 
F gu 6 The cancer had the appearanc f an I 
shaliov ulcer ^ in he 1 diam ter xt nli g 
half nra> round the bo el lall Th muc u m m 
brane above the gro thwasdott d thad n m t 
there being on the average 6 to Jtumospr q a 
inch The> wer 1 ss nume ous below but 1 1 be 
seen almost as far doi n as the mu c t n 
junctio Micr scop c am at on sho td the 
tumor to be an adenocarc oma infill ati g th 
muscle wall of th bov 1 Th id omaia h I th 
same roic oscopic characie s s tho f Ca e 
Case 4 Apatent 67 years of ag wa admit! d 
to St Ma k 5 Hospital compl m ng f los ng ght 
for 7 months and diarrhoea with i creasing I of 
blood and mucus Cane r of the reel m was d ag 
nosed and a perineal exci on perfo med 
The pt c of mtestin r mo d at opc ation is 
sboira la Figure 7 In the upper part of the r ctum 
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fi 6 Cancer of the rectum associated with a<len ma 
tosi Note the e\tensi\e area of the l)o\ cl which is co 
ered by the benign tumors and tfe compara(ivel> small 
area affected bv malignant disca e 

^as a large fun^ating ulcer y/ inches in diameter 
which had extended almost compltte!> round the 
bonel wall (tumor A) At the lower cxtrcmit> of 
the rectum was another large irregular fungadnj, 
growth extending completcI> round the bowel and 
obviously composed of 3 or 4 separate tumors 
united into one mass (tumor B) Betascen these 
large upper and lower tumors 3 other separate 
tumors to I inch in diameter projected from 
the bowel wall Ihc inters ening portions of the 
bowel wall appeared to br healths Mtcrosropic 
examination showed the upper and lower tumors 
and the largest of the 3 intermediate tumors (lu 
mors C) to be adenocarcinomata the submucosa 
beneath each being invaded b> malignant cells The 
other tumors showed no indignant changes Thus 
m this case 3 separate malignant growths and sex 
t'ral benign hdenomata were present in the rectum 
and sigmoidoscopic examination revealed other tu 
mors m the sigmoid flexure of the colon 

Multiple foci of cance r in the rectum arc 
not common We ha\e collected a few spea 
mens at St Alarks Hospital of 2 separate 
malignant growths but this is the first m 
stance of 3 malignant growths in the rectum 



n 7 Cancer of the rectum accompanied b> vdenoma 
tosis In this ea e 3 separate malignant tumors I /* and 
C a e present li neath each the submucosa is invaded 
by cancer cells but the inter entng tissues show no infiltra 
t on rh s IS a case of cancer superv cnin on a Jenomatosis 
the mall nant disease commcntin at 3 separate places 

The following case illustrates the extensive 
area of bowel which may be affected by 
adenomatosis and the value of the discov 
er> of adenomata as suggesting neighboring 
malignant disease 

Case $ The patient was a gentleman 58 \cars 
of age who came to have a large pedunculated 
adenoma rernoved from the rectum At operation 
an adenoma as large as an orange with a long 
pedicle attached about 4 inches above the anus 
was easily removed It was then discovered that 
there was another adenoma quite as large as the 
first impacted m the upper part of the rectum 
This was removed with considerable difiicult> as 
although It was pedunculated it was so larg that at 
first It could not be pulled past its own pedicle 
which was attached below it After the removal of 
the second adenoma a sigmoidoscope was passed 
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and a third adenoma as large as the others was seen 
in the sigmoid flexure The abdomen had to be 
opened so that th s adenoma could be removed 
It was situated in the lower third of the sigmoid 
colon and part of it had undergone malignant change 
and ln^olved the bladder wall 

As an illustration of the fact that adeno 
mate occur as the result of a hjpeipHstic 
change which has affected an extensi\e area 
of the mucous membrane the following case 
is of particular interest 

Case 6 \ gentleman 62 \ car of age came for 

treatment of a large adenoma high up on the pos 
terio \ all of the rectum Local removal of the 
mucous membrane including the adenoma v as 
made and the patient has been ca efuH> watched 
since During the course 0 / 6 veara from the t me of 
the original ope ation four adenomata have been 
removed at diflerent times None of these adeno 
mata was in the strict sen e a r cur ence as none of 
them arose in the situation of the original tumor 
but in other parts of the rectal mucous membrane 
some d stance a \a} 

Another exactiv similar case has been 
under obser^ ation for 5 jears and 4 different 
tumors have been removed none of which 
was in the situation of the first tumor 

Had these patients not been examined at 
regular intervals large tumors would have 
developed which would have been certaml> 
looked upon as true recurrences The truth 
seems to be that adenomata once removed do 
not tend to recur in the same spot but other 
adenomata tend to develop m the neighbor 
mg mucous membrane In other words thej 
arise as the result of the occurrence of pro 
gr esaiv c hyperplas tic chang e not in one s pot 
but in a fai rly extensi ve area ol the^owel 
epithelium 

If this view of the sequence of events is 
correct the condition we have described as 
multiple adenomata is one that should be 
watched most carefully One of us has shown 
m an article on Cancer and Heredity how 
frequently canc er is associa ted with multip le 
adenomat osis and has explained the appa rent 
hereditary' ten dency to recml cancer i n ccr 
tain families as due to the fami fjaf inci dence 
ol multiple adenoinatd"! Since 'multiple 
adenomatosis is so irequently an early stage 
in the development of cancer it is imperative 
that a patient m whom this condition is dis 


cov ered on sigmoidoscopic examination should 
be kept under strict ob erv ation 

suimyRv 

The earliest recognizable lesion m the 
development of cancer of the rectum is a 
hyperplastic change taking the form of irre 
gular epithelial proliferations scattered over 
an extensive area of the bowel 
This IS ftdlowed b> the appearance of visi 
b!e tumor — adenomata these are usually 
numerous and often separated from each 
other bv several inches of mucous membrane 
normal in appearance to the naked eye We 
hive called this the precancerous stage 
The bowel may remain in this condition 
for many years or at any stage in the epi 
thelial proliferations or at any stage in the 
growth of an adenoma the epithelium may 
abruptly assume those invasive propertic 
recognized climcallv and histologically a 
cancer 

It would appear that carcinomi formation 
IS an accident happening to a previously 
existing adenoma With the development 
and dissemination of the malignant tumor 
the neiohbonng epithelial proliferations and 
benign tumors tend to retrogress and dis 
appear so that they are less ev idcnt m associa 
tion with large malignant ulcers 

These opinions are supported by patho 
logical and clinical observations 
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THE TATE OF IODIZED OIL (LIPIODOL) IN THE LUNGS 

By A LIVCOLN BROWN MD San Francisco California 

F m th D p ten t f S g ry M C U U ty M t I d d the p { D Edw d A h b Id 


T he introduction of iodized oil in the 
form of lipiodol into the field of radiol 
ogy by Sicard and Eorestier (6) m 1922 
has been followed especially of late bj its 
widespread use in the exploration of the 
bronchial tree Reports are now axailable 
from numerous clinics where fairly large 
series of cases ha\e been injected But 
scientific therapeusis presupposes an intimate 
and exact knowledge of the physical and 
ph> siological effects upon the organism of the 
substance administered from the moment it 
enters the bod} until its elimination is com 
pleted Although as a rule the use of a drug is 
to be deplored when this knowledge is in 
complete still if the drug has been shown to 
possess certain adaantages then its use must 
be condoned until further light either 
strengthens or weakens the authorit} for its 
administration This is the present state of 
affairs with respect to the intratracheal injec 
tion of iodized oils 

It is known that certain dangers exist in 
the introduction of the material into the 
tracheobronchial tree (i) The knowledge of 
the absorption elimination and physiological 
action of the iodine component of the mixture 
IS relatixely complete But the same cannot 
be said of the oil portion Therefore the ex 
periments reported in this article were under 
taken with the aim of studying (a) the rcac 
tion if any of the finer structure of the 
pulmonary tree to the presence of iodized oil 
and (b) the fate of the oil portion of the com 
bination In these experiments the French 
preparation lipiodol was emplojed This 
consists of a \egetable oil huile d oeilctte 
and contains besides 40 per cent of iodine by 
weight The iodine is said to be in chemical 
combination with the oil which combination 
breaks up slowly once the oil is m the bod} 
but IS otherwise fairl} stable Forestier has 
shown that after an intratracheal injection of 
20 cubic centimeters of lipiodol the dail> 
elimination of iodine (mainly \ia the unne) 
during the first weeks is about 2 centigrams 


The iodine makes its appearance in the urine 
in about 10 hours 

The recent work of Roger and Binet (4) 
suggests that the lung possesses besides its 
usual function of filtering gases an internal 
digestive power which is most strikingly 
exhibited in its action on fats In their in 
vcstigation they make use of intravenously 
injected oils and they believe that the fat is 
altered by a true intravascular digestion in 
which oxidation plays the most important 
role Their observations however were con 
corned with the fate of oil on the blood vessel 
side of the air capillary membrane while we 
arc dealing with oil introduced into the air 
side of this system The experiments of 
Guieysse (3) extended and confirmed by 
Guyot throw some light on this phase of the 
problem Thev injected small amounts of 
purified oliv e oil intratracheally into the lungs 
of rabbits and made histological preparations 
of the lungs i and 4 days after the introduc 
tion They found that after 24 hours the 
drops of oil m the al\ coh were in a state of 
decomposition were irregular jagged and 
filled with vacuoles and that by the fourth 
day this process was still more marked They 
believed the oil to be absorbed by the epi 
thelial cells of the alveoli However when 
they used larger doses of oil they found that 
a certain number of the epithelial cells de 
taching themselves from the alveolar wall 
phagocy te the oil and migrate through the 
adventitia as far as the lymph nodes On the 
other hand Sicard (6) states that the oil 
which remains in the lungs for longer periods 
of time probably becomes ency sted It seemed 
to the writer that further experimental work 
m this direction w as w orth vv hile 

EXPERIMENTAL METHOD 

Lipiodol was introduced into the tracheo 
bronchial tree of cats under light general 
anesthesia by the mtercricothyroid route A 
small syringe was first attached to a heavy 
needle and the latter inserted into the 
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trachea it& position being dett.rmmcd bv the 
free aspiration of air into the sxnnge This 
s>nnge was then replaced b\ another con 
taming warmed lipiodol and 2 cubic ccnti 
meters of the oil were introduced The injec 
tion was earned out with the cat fastened 
upon an animal board and placed on an in 
clmed plane of jo degrees head up so as to 
facilitate the flow of the oil into the finer 
bronchi In some instances cough was induced 
hortl> after injection The trachea was 
compressed at the same time as this procedure 
has been <!hown to further the penetration of 
the oil (2) \ ra> pictures w ere taken in each 
case shorth after the injection to make clear 
the presence and general position of the oil 
in the tracheobronchial tree and were re 
peated at inter\ aU of i to •> days throughout 
the remainder o! the life of the cat the cx 
cellent radiographic properties of the oil 
rendering jt pecubarh adaptable to this pha e 
ot the work The cats were then kill^ b\ 
bleeding at larious mtenals from 'ahourto 
0 da>s after injection and autopsied the 
lungs in each case being pre ened in 10 per 


mo I r II 11 t r h s th 

f « I f fd (th pb vt 1 I 01 mmers n 
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cent formalin A glance at the last \ ra\ 
picture of the lung m que tion u&uallv 
demon trated the portion of the lung contain 
mg the oil m greatest amount and hi tdogical 
sections were taken through that area in which 
the pre cnce of the oil had been demon trated 
at omt pre\ious time Two sene of slide 
were made one the usual hematoxylin and 
eo m preparation to demonstrate any cellular 
reaction and the other frozen sections stained 
yyith Sudan III or Scharlach K and mnurteil 
in Farrmts solution to demonstrate the oil 
It clf I he sections were cut thick ( to 3^ 
microns) so that the larger droplet of oil 
yyould not fall out 

The detailed typical and hi tob^ical 
findings in the e experiments were carefully 
noted In all case roentgenogram taken 
shjrttv before the death of the animal demon 
strated the iodine component of the oil to be 
present in larger or smaller amount Actu 
ally thi amount appeared to % ary a cen by 
sub equent microscopic examination in direct 
proportion to the amount of oil found m the 
tissues That is although the absorption and 
elimination of the iodine proceed at a mire 
rapid rate than the oil still the more oil there 
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Fig 3 Cat 4 PhotomicrQgrafh of a portion of the 
pleura The dark staining elements collected espec ally 
just beneath the pleural surface are mononuclear phago 
cjtcs filled with droplets of oil Lens i6 millimeters 8 
times ocular so-inch bello^^s Sudan III stain 

IS in the tissues the more iodine is also 
present 

From these histological studies u appears 
that phagocytosis is a prime factor m the 
absorption of oil from the aUcoli and that 
these phagoc\ tes then transport the material 
by ^\ay of intercellular migration to l>m 
phatic channels and l>mph nodes The cells 
concerned in the process of phagoc>tosis are 
large mononuclear cells apparently of endo 
thelial origin In the earlier days after 
introduction of the oil these cells are most 
prominent in the neighborhood of the oil 
filled alveoli and in the aUeolar spaces them 
selves while as the process progresses they 
are observed also m large numbers collected 
in groups in the Kmphatic areas and nodes 
and finally even after the alveolar spaces 
ha\ e got nd of the oil these groups of phago 
cvtic cells containing the oil still stand out 
prominent!} 

It was noted that the distribution of these 
Oil containing phagocytes during the process 
of migration (Fig i) closelv follows that of the 
l>mphatics of the lung as described b> 
Schaefer (3) The passage reads as follows 
Lymphatics Ihe veins are accompanied 
b> lymphatics which commence both in the 




Fii, 4 (left) Cat 4 Twenty four days after the hp odol 
injections In this cat injections were performed at the 
outset tl c first intratracheally and the second into the 
subcutaneous tissues of the neck That m the lun„s still 
persists in a finely spread state in the middle and lo\ cr 
right lobes It is from thu area that sections were taken 
for microscopic evaminatiori The mass m the neck is v ell 
defined and microscopic sections here show the oil to be 
\ ell encapsulated No such process of encapsulation was 
noted with respect to any of the 0 1 in the pulmonary 
tissues 

Fig 5 Cat j Four days after the introduction of 
lipiodol Roentgenographic shadows show the oil to be 
present in large amounts in the middle and lower right 
lobes Scclions for microscopic examinatjon were taken 
from this area 

interalveolar tissue and under the pleura and 
pass to lymphatic glands at the root of the 
lung Others which eventually join these 
accompany the arteries and others are found 
in the walls of the bronchial tubes There 
are no lymph vessels distal to the lobular 
bronchiolt s The lymph v essels. of the bronchi 
send branches to join those of the pulmonarv 
arteries and veins these communicating 
branches come from the end of the lobular 
bronchioles and from the places where the 
bronchial tubes branch The atria and in 
fundibula (air sacs) have no lymph vessels in 
their walls The lymphatics of the lung often 
contain large mononuclear leucocy tes (phago 
Qtes) with carbon particles in their interior 
The carbon particles are introduced with the 
air of respiration and appear to be conveyed 
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from the interior of the alveoli into the 
pulmonar) tissue by the agencv of leucocytes 
which are often seen in sections of lung within 
the air cells (I ig ) 

The rate of remo\aI of the oil appears to be 
in direct proportion to the number of these 
phagocMic cells which may be mar hailed 
into action in an> given area Thus if there 
be only a small amount of oil m a given 
region it is quicUj removed whereas if 
man> neighboring alveoli are filled with oil 
the process is markedly prolonged probably 
because of the lack of sufficient phagocy tes to 
expedite the work as well as of a mechanical 
block of tissue and lymphatic spaces (in 
which the phagoevtes migrate) by the 
pressure of the oil (Tig 3) 

In no instance even when oil was found in 
alv eoli after a period of 4 w eeks w as there any 
evidence of encapsulation of the oil This en 
capsulation has been suggested as being the 
fate of oil remaining in the lungs for long 
periods of time but we are unable to adduce 
any confirmatory evidence on this point In 
contrast to this we have observed encapsula 
tion of masses of oil injected into the inter 
muscular spaces of the neck to take place as 
early as i week after the introduction of the 
oil 

Although the most important factor m the 
remov al of the oil appears to be a process of 
phagocvtosis comparable to the removal of 
dust particles from the alveoh there is 
probably also a certain amount of direct 
absorption of oil by the lining cells of the 
ilveoli themselve but this appeared to be 
of secondary importance Perhaps there is 
also a certain digestion of oil and absorption 
into th blood system as suggested by the 
work of Roger and Bmet but there is no 
evidence in support of this in the matenal at 
hand nor did we note anv vacuolization of 
the oil m the alv eoli as suggested by Gmeysse 

DETAILED HISTOLOGICAL EINDINGS 

Cat I ( \utops} 4 davs after introducuori cf oil ) 

\ (Slides stained fo 0 1) L p odol is scalt red 
n a state f fine di nsion throughout aum rovs 
ai eoli some of wh ch are comp etely filled with the 
o 1 Apparently o 1 is al o absorbed by the endo 
thelial cells of the alveol and is collect d ib la^e 
masses id the connective tissue around the smaller 


bronchi and pulmonary veins Nowhere do droplets 
of oil appear vacuolated In those areas where 
Iipiodol IS found m greatest amounts there is a 
marked infill ation of leucocytes most of which are 
mononuclear several bei g of the large phagocj tic 
variety and many of which show 0 I inclusions In 
some areas the pleura shows collections of the oil n a 
very fine state of subdivision Here al 0 it is mainly 
present as Indus on within large mononuclear 
phagoc> tes 

B (Hsmatoxylin and eosm slides ) Small him 
orrhage areas arc suttered th oughout the lung 
along iith the c liufar nfiU ation of th tissues 
vhtch 1 predom nantly nononucl a m character 
In the same areas are noted mas es of yello brown 
sia ni g mat rial which is similar to hfmosidenn in 
appearance This cellular mbit ation is espe iall> 
marked around the pulmonary e sels a d bronchi 
No th cken ng of the pleura is not d although the 
nfilt ation and hjmor hage extend di cctiv up to 
the pleural surface 

Cat 23 (A top V hou s after introduct on of 
lipiodol ) 

A (Slides stained for il ) Large a eas of the 
sect ons exam n d show many of the alveoli com 
pletelv filled with the 0 1 a d othe s containing t m 
greater or smaller amounts Throughout the in 
voivcd a eas a moderate leucoc>tic infiltration 
pimarily of the large mononuclear va ety 1 note! 
The ectoplasm of manv of these cells i filled vith 
minute droplets of 0 I In some nstances th se cells 
are observed in vhat ma> be supposed t be the 
actual process of phagoev t zing the oil However no 
vacuoh ation o pu during 1 the large droplet bv 
ihes phagocyte is noted The phagocytic cells are 
obsc ved both f ee m the alveolar sp ces and also 
apparently in tie p ocess of migration through the 
pulmonarv tissues In tho e areas in hi h onh a 
few of the alveoli have been filled ith the oil the 
proces of phagoevtos s has proceeded most rapidly 
and h re also re noted large numbers of phag c\ tic 
cells The e cells are hk nse collected n g oups 
about the walls of the b onchi Immedatelv b 
neath the pleu a colie t ons of the oil containing 
m nonudear phagoev tes are also seen 

B rHcmatox>lm and e sn slide ) In s me 
areas there is a marked monon lea nfiltrat on 
These ells co respond to the ph gocjtic tvpe and 
are found n greatest numbers about th walls of 
the alveoli and in everalinst nccs in larg amounts 
free within the alveol s A few of these c ils co lai 
one or m re acuole Thev areals noted scatt r d 
ju t beneath the ns eral pleural su face 

Cat 4 (Autop y 24 days ftc the int oduct 
of lipiodol ) 

\ (SI d s sta ned for oil) Small droplets of 0 1 
re scatte cd throughout 1 ge areas of the lu g 
Many of the al cohar almost completely filled w th 
phagoc) t c leucocy tes 1 whose cv toplasm nume ou 
fine droplets of oil are noted In som instances lb 
whole cellular struct e of the lung is appa e tlv 
permeated with the e very fine droplets About th 
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nuclei of the cartilage cells and in the cj toplasm of 
these cells are collections of oil The pleura xs 
thickened and covered xvith an exudate which 
likewise contains large amounts of oil finely sub 
divided In some areas there is evidence of old 
hremorrhage and throughout the regions involved 
there is observed leucocvtic infiltration predomin 
atelj mononuclear in character 

B (Hasmatoxvlm and eosin slides ) The areas 
about the pulmonarj vessels and bronchi show a 
marked infiltration in which large mononuclear 
cells predominate The pleura is thickened and in 
filtrated throughout with these cells In other 
portions the lung has completely lost its structure 
and contains miliary abscesses 

SU1IMAR\ AND CONCLUSIONS 
An iodized oil (Iipiodol) was injected intra 
tracheallj in 2 cubic centimeter amounts into 
the lungs of healthy cats These cats were 
killed anywhere from hour to 26 days after 
the introduction of the oil and histological 
studies of the lungs undertaken From these 
studies It appears 

1 That the presence of oil in healthy 
ah eoli excites a mononuclear infiltration of the 
area in\ohed 

2 That this mononuclear infiltration is of 
the large phagocytic type apparently endo 
thelial in origin 


3 That these phagocytes are the prime 
agents m the removal of the oil from the 
alveoli and that they follow the lymphatic 
system while direct absorption or digestion of 
the oil if it occurs at all is of secondary im 
portance 

4 That at least up to 4 w eeks there is no 
evidence of encapsulation of the oil remaining 
mthealveoh and 

5 That the rate of removal of the oil is in 
direct proportion to the number of available 
phagocy tes 
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FURTHER STUDIES 0\ CLOSURE OF BRONCHI IN LOBECTOMIES 
(EXPERIMENTAL WORK) 


By R \LriI BOERNE BETTMAV M D 
K \RL TVNNENBAUM M D 

F mlh D p rtm IE m IS g 

I \ a paper written b> one of us se\eral 
Nears ago ^ experimental CNidence was 
advanced to show that it is difficult to 
close bronchial stumps after pneumectomj 
because the structures which go to make up 
the stump are in themselves unable to close 
the bronchus \\ hen a bronchial stump heals 
It does so usuallj because of the activit> of 
some extrabronchial tissue most frequentl> 
the pleura from adjacent lobes In our ex 
periments at that time w e reported a senes of 
dogs m which after a complete pneumectoin> 
the vast majoritv died suddenlj on the fifth 
or sixth da> because of the failure of the 
bronchial stump to heal It took about 5 
dav s for the ligature which closed the bronchus 
to slough and allow the bronchus to re open 
As long as the bronchus was held dosed b> 
the ligature the dogs were in good condition 
As soon as the stump sloughed and the 
bronchus re opened the dogs died from in 
tcrnal pneumothorax In this senes one dog 
survived and later was killed Microscopic 
section showed that the bronchial closure was 
accomplished bv a ver> thin membrane and 
It was a source of surprise to us that the mem 
brine had not torn on the first paroxvsm of 
coughing 

In thi same article we reported a second 
series of experiments in which instead of re 
mov mg the entire lung on one side w e remov ed 
onlv one or tvYO lobes of the lung leaving one 
or more lobes in place The great majoritj of 
our dogs li\ ed On autopsv it was found that 
the bronchial stump had become buried in 
adhe 10ns usuallj derived from the pleura of 
contiguous lobes and that these adhe 10ns 
denv ed from peribronchial tissue had closed 
the stumps the actual tissues in the stump 
itself had not been active in the healing proc 
e s Me made the statement at that time 
that although the mam bronchus was cx 
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tremely difficult to close and that complete 
one sided pneumectomv almost mv anablv 
re uUed in death on the iifth or sixth dav due 
to opening of the stump a lobectomv on the 
other hand was easily tolerated This second 
statement of ours has been frequentl} mi 
quoted so frequentlv that we deemed it ad 
visable to perform a new sene of experi 
ments to prove our conclusion that lobectomv 
in a dog is easv to perform and well tolerate 1 
and that the bronchial stump is closed bv 
being firmly embedded m adhesions derived 
from peribronchial tissue 

The work here to be reported consists of 
3 senes of experiments 

1 \ senes of lobectomies carefully done 
with insufflation anesthesia the mam bron 
chus being ligited to a lobe with silk or cat 
gut the vesel to the same lobe ligated 
separatelv with silk or catgut and the lob 
being amputated just distal to the ligature 

2 \ sene of lobectomve le carefuUv 
done both vessels and bronchi being ligated 
with the ame mass ligatureand an appreciable 
amount of tissue being left di tal to the 
ligature Open drop ether was used for thi 

cries 

3 One dog m which a careful complete 
one ided pneumectomy was performed 

Series t consiste 1 of 7 cl g Anaslhesia \ as ob 
la ned bv i tertrach al cth s fUation The chc t 
ca It as ente e I bv an nterco tal me si n O c 
r a oth r lobe of the lunR was g sped a i <le 
bv red 1 to the wound With a sm It aneuri m 
nc die the c els and br chus e aucht an 1 
bg tedseparat 1 > d the lobe s ampul ted Onh 
enough tis ue vas left 1 stal to th ligatu so that 
th hgatu es ould not sbp Afte th lobe as am 
putated the lu g re 11 t d and th n 1 a 
do ed In some fa c the 1 t r p d i 

bv appro imat ng the ribs th catgut sut r in 
th rs the muscl onlv re sutur 1 fh skin as 
do ed bv mean of a mtracutic 1 st t h 1 
coUo dt 

Of these 7 d g onU bed I om a ope mg oi 
th bro chialsl mp Th dogdedonth ffth la 
and prese ted the same fi dings as m r prevaous 
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Tig Camera lucida trac n from a t>'p* 

(Senes i Do„ 2) sho\ mg the dense adhestons \ hich 6u > 
the stump The lump 1 blunt TI e mucos- has com 
plctely regenerated The carulage at the tip of the stump 
stains \er> {amtl> and is probably cartilage vhich %as 
turned o\ er by the crushin action of the ligature 

reports namely a dear pleural space noemphy cma 
no (tee fluid in the pleural cavity but a widels open 
bronchial stump death nas sudden and due to 
internal pneumothorac 

One dog died on the bfth day but to our surprise 
not onl\ uas the pleural cavity clear but the bron 
chial stump was dosed and the lung could be 
inflited with a syringe without any leal age o( air 
Careful autopsy showed no pathological conditions 
which might ha\e caused death The cau e of 
death therefore was not determined 

The s temaimn^ dogs all sunued were well and 
were killed 23 46 and 60 da\ s respectively after 
operation 

On e-cammation the pleural caiities were found 
normal no adhesions were present except in 2 dogs 
in which a fine string like adhesion rose from one 
of the lobes to the site of pleural inasion The 
pleural scar in all dogs was barely discernible The 
lungs filled the pleural space The bronchial stump 
was \er\ difficult to find the stump being buried in 
adhe 10ns and usually covered by one of the re 
maining lobes of the lung 

In short in this series the majonty of our 
dogb survived lobectomy and the stump was 
found to hav e been buried in adhesions 
Therefore we again maintain as do prac 
tically all other viriters that dogs survive 
lobectomies and the closure of the bronchial 
stump IS aided bv connective tissue denved 
principally from the surrounding structures 
adjacent lung lobcs 

Series 2 consisted 0! 6 dogs Lobectomy was 
performed by mass ligature and a larger (than in 



Fi The sTcv point to the bronchial slump of the 
amputated I be deepli buried m adhesions 


Senes 1) amount of ligated stump tissue was left 
The operation consisted of an intercostal thoracot 
omy a lobe being delivered through the wound 
the hilus of the lobe being ligated and the lobe beinfe 
amputated in such a manner that a fairly large 
amount of lung tissue remained distal to the ligature 
Four died from the re opening of the bronchial 
stump 2 on the sixth day i on the eleventh and i 
on the eighteenth The other dogs who survived 
this i>eriod died of distemper i on the twenty first 
and I the fifty fourth day 

The tissue distil to the ligature was thus 
deprived by hgation of the vessels of its blood 
supply and became necrotic Tht necrotic 
tissue prevented the closing of tht stump 
with the peribronchial tissue We are aw are 
thit It IS equally true that the necrotic tissue 
would have interfered with the healing of the 
bronchial tissues themselves and therefore 
wt are not advancing this as an argument to 
prove the nonheihng qualities of the tissues 
We performed this ‘series of e'rperiments be 
cause we thought that the remaining pleura 
would be able to block off the bronchial 
stump even in the presence of necrosis and 
that the pleura would be sufiiaently resistant 
to cope with the small amount of infection 
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present Ho\\e%er m two thirds of our cases 
this was not found W e thought that perhaps 
on the other hand if the bronchial tissues did 
heal of their own accord we might ha\e the 
stump l>ing free m a small walled off space 

Sebies 3 consisted of i dog m which a compi tc 
onesided pneumectom> was performed Tb dog 
died on the sixth day from re opening of the bron 
chial stump This dog acted in a manner s milar to 
that observed n the large s ries published in our 
previous article and the case requires no fu (her 
comment We did not feel ;ust ded m sacrificing 
more dogs to pro e that the bronchial stump fail 
to remain closed in pneumect mi s lin contradi 
tinction to lobectomi s) 


SUAISIARk 

In our hands as in the hand of most cx 
perimenters lobectom> in dogs is an opera 
tion easil> performed and well tolerated 
The stump remains closed the pleura docs, 
not become infected and the do^,'; them 
selves appear none the wor e for the loss of 
the small amount of lung tissue We think 
that the adjacent pleura and the peribronchial 
tissues pla\ a major role m the closing of the 
stump 

In the first senes lobectomj was done m 7 
dogs — under intratracheal anaesthesia dis 
section of the mam bronchus to the lobe and 
separate ligation of the blood v e sels Careful 
asepsis was observed throughout In this 
group I dog died from re opening of the 
bronchial stump one died on the fifth da> but 
the stump was closed and buried in adhesions 
Five dogs were killed 23 46 S 3 S 3 md 60 
da>s respectively after operation 
In the second senes of experiments lobec 
tomy was donem 6 dog — mass ligature nith 
an appreciable amount of tissue left distal to 
the ligature Four dog died from re opening 
of the bronchial stump s 6 11 and ib days 
after operation The other dogs died of di 
temper i and 54 day after operation 
In the third sene pneumectomv was 
done m one dog which died on the sixth day 
from re opening of the bronchial stump 
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THE ANATOMICAL BASIS FOR THE STUDY OF SPLANCHNOPTOSIS 
The Abdominal Walls at Term 
Bv AC NCS C VIETOR M D FACS Boston 

( m th L b t y 1 th N w \ k Ljn s la Bo p t 1 


O UR knov. ledge oi the prenatal etoluUon 
I of the abdominal n alls is still mcom 
pkte It IS knoivn that the \iscera are 
de^ eloped first Later these are surrounded 
b> a membranous wall into uhich still later 
from the dorsal toward the \entral surface 
wander the muscles these latter carrying 
with them their nerves and some of their 
blood V essels (F P Mall) The viscera with 
draw within the walls and take up certain 
positions within the abdominal cavitv thus 
formed The walls surround the viscera and 
follow them in their changes being more or 
less voluminous as the volume of the viscera 
IS greater or less 

As the child develops within the uterus u 
retains more or less of its dorsad convexit> 
the growing internal specialized parts (vis 
cera) gradually becoming enclosed within the 
anterior concavitj while the growing ex 
ternal specialized parts (upper and lower ex 
tremities) turn forward and (old up upon the 
walls — the whole forming an ovoid mass sus 
pended in fluid the flexed head coming to be 
predominantl> directed downward (Fig i) 

As the child passes from this phase of exist 
ence its liquid surroundings disappear and 
as it IS born it emerges unsupported bv any 
close modif>ing medium into the wide ocean 
of the earth s atmosphere and directly subject 
to the law s there existing It tends to fall in 
to a more or less horizontal plane spontane 
ousI> assuming a supine prone or lateral po 
sition or some combination of these positions 

TIIF abdominal walls AT TERM 
When the child at term is laid upon a table 
in the supine position it tends spontaneously 
to assume a certain attitude i e the dorsad 
convexity tends to disappear and the spine 
tends to straighten the head falls to one or 
the other side m some degree of flexion and 
lateral rotation the upper extremities fall 
to the side of the trunk m some degree of 


abduction the elbows are more or less flexed 
and the lower extremities assume an approach 
to the quadruped'll position the thighs being 
more or less flexed abducted and rotated 
outward while the knees are flexed so that the 
feet (heels) tend to approach each other in the 
median line (Tig 2 a b g h i Tig 3 a b e 
f g j compare with Tig 2 c d e f) 

Resistance is encountered if an attempt is 
made to change these positions to those 
assumed in the most advanced postnatal 
evolution of the individual le head midway 
between flexion and extension so that the 
face lies m a plane parallel with the anterior 
plane of the trunk and lower extremities 
extended adducted and rotated inward so 
that the patellx look forward Resistance is 
also met in abduction of the arms be> ond a 
right angle with the trunk If these resist 
ances are overcome the accomplishment of 
these later evolutionary positions is accom 
panted b> changes m the trunk, including 
Cbpeaally the abdominal walls 

Therefore the study of the abdominal w alls 
makes it necessary to study more or less the 
conformation of the child as a whole 1 e 
certain details of the spine thorax pelvis 
head and upper and lower extremities This 
study IS first made m the spontaneous posi 
tion as already outlined while later are noted 
the modifications which accompany the mal 
ing of the advanced postnatal positions 
described 

THE TRUNK AT TFRJI 

Shape of the trunk anterior posterior 
lateral and profile otev.s In the supine posi 
tion viewed from above the general shape of 



/ restore a child stillborn at term 

\g XXll) to the mtra uterine position profile view 
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the trunk is bluntlv fusiform ind flattened 
more or less from before backw ird (in the 
early hours after death the abdomen is 
usually more or less rounded anteriorly as 
well as laterallj ) sometimes the central en 
largcment is prolonged upward and down 
ward resulting in a barrel shaped figure 
sometimes the lower pole of the spindle is 
enlarged laterall> gi\ mg a square or rtclangu 
lar shape to the lower trunk I he lower pole 
of the spindle appears to be bounded in front 
by the suprapubic groove and the trunk 
appears to terminate in a waist which is> 
marked anteriorU b\ this line and laterally 
b> the apex of the trunk thigh lateral angle 
dig '>b g Fig 3a c fj 
The upper limits of the trunk are obscured 
and made to appear square or rectangular b> 
the shoulder girdle and the muscles connecting 
the trunk with this girdle W hen the shoulder 
girdle IS remov ed the true shape of the upper 
pole of the trunk is seen and the upper pole 
of the spindle is seen to bo the smaller (Fig > 
d compare withe e) 

Viewed from the side the front prohle of 
the trunk (Fig 3 f to j) shows an anterior 
curve which is marked!) ovoidal the con 
vexit) of the curve rapid!) increasing from 
the sternal notch downward to reach its 
maximum m the neighborhood of the lower 
end of the gladiolus or the upper epigastric 
region From here the curve as a whole 
rapidly decreases as it passes downward to 
the s)mph)sis though sometimes it is broken 
b\ a slight secondarv convexitv near the umbil 
icus In this position the child appears to 
rest upon the table in an unbroken line from 
occiput to buttocks the lateral walls of the 
abdomen tending to project more or Icsslaterad 
and dor'^ad obscuring line of spine 

In the p ic position \ie\ ed from above (I >(, 4 a b) 
the entire back appears sriuare or nctanfpila narro inR 
do vn vard as to a vvai t at or just I low the cre ts of 
the lia at tl e trunk ll ij,h lateral mi;l This apparent 
wai t line marks the lo\ er pole of ll e sp ndle and 1 con 
tinned ante lorly by the suprapubic groove It is also 
marked mediad by a more or less pronounced recedi g 
a gle open nj, dorsal (lumbosacral angle) with more or 
1 ss irref,ular transverse surface grooving The lower pole 
of the trunk postenortj (loins) is material!) broadened or 
narro ed by the presence or af ence of a p> ram dal mass 
of fat which fils 1 ctit s t langleande tcntl donno erthe 
upper part of the ilia to join the genera! increase of fat 
from there dov nward ov er the buttocks (F ig 4 b) 


A in the supine position the upper limits of the trunl 
are obscure I and made to apj car square or rectangular b> 
the shoulder girdle and ih muscles connecting the trunk 
with this girdle WTien the latter is removed the true 
shape of the upper pole of the trunk is seen and the upper 
pole of the spindle is at»ain seen to be the smaller (Fig 4 c) 

\ lewed from tl e side the back prof le (I ig 4 d e) shows 
a long oblique line or a lon„ ver> sli!,l t curve with con 
eaity dorsad In either case the line 1 limited bj two 
sh htly rcccdin angl witl apicts directed ventrad the 
upper an !c be ng at tl e junction of the head with the 
trunk and the lower a little 1 clow the crests of the lUa 
(lumbo acral angle) Caudad to tins latter angle the con 
tinuing line rather brusquel> becomes juite convea be 
cause of the round n dorsad of the buttocks In this prone 
f osition the front of the trunk, rests on the table m an 
unbroken line from point on sternum beio the notch 
where tl c bone fails into contact with supporting surface 

It IS difticult to place the trunk in the lal ral position its 
lendenc) being to fall more directly prone or supine accord 
mg to the position and weight of tl e shoulder and pelvic 
gi dies and acconlin to the position of the upper and 
lower extremities vvh ch enter into the supporting base 

The tendenev 1 more to\ ar I the prone position because 
of the tendency of the arm to fall forv arj and make trac 
tion m ll e same direction on the scapula ami upper trunk 
\\ hen the forearm is extended and tlie v hole upper ex 
trcmity placed dircctl) on the side of the trunk the latter 
seems to mclmc a trifle to vard the supine position on 
account of the weight of tl e scapula ana its attachments 

VVTicn the trunk 1 balanced as well a possible midway be 
tweenpronalion and supination and viewed from above the 
ante lor outline (frontprofle) of the trunk appearsovoidal 
the Ion cr arm of the cune being cephalad and extending 
from the ne ghborhood of the sterna! notch to about the 
le clofthenmthnbmthemida illarvlme from this point 
the cur e may maintain its max mum or even slightly m 
crease for a snort distance then it rather rapidl) decreases 
to the svmphvsi pubs 

The posterior outline (I ack profle) may appear straight 
or It ma> show a slight poster or convexity extending from 
the base of the cranium to the end of the buttocks this 
curve being broken at about the le el of the crests of the 
ll a by a si ght ttcedin^, angle ith its conve its anterior 
(lumbosacral angle) This receding angle varies m sire 
viih the degree of e tension of the thigl s upon the trunk 
When the thighs are cU flexed th s angle practically d s 
appears and the straight line or postc lor conve itv of the 
spine may appear to be ct nt nuous The posterior line may 
be modifi d by variations in the balance of the trunk 

Trunk markings Viewed from the front 
the salient trunk markings are the trunk 
thigh lateral angle the suprapubic groove the 
grotn grooves secondar) transverse grooves 
variable muscle markings variable pen 
umbilical fat cushions an occasional enstform 
depression and an occasional costal margin 
groove (Fig b g h 1 compare with c d 
Fig 3 a b d e) 

The downward tapering of the trunk ends laterally at or 
just below the crests of theiha Here an obtuse angle open 
mg out ard and perhaps also more or less forward is 
fonned by the junction of the trunk and the tb gh The 
apex of tins trunk thigh lateral angle (which may be mo e 
or less blunted) is usually situated at about the le el of the 
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T\BIE I— HFIGHTS OF THE TIIRPr DI\ISIO\S OF TIIE TRUNK {T\Bir II a) (ARRWGED IN THE 
ORDER 01 \ERir\ IlLICHTS FROM TIIF IIIGIITST DOWNU XFl)) 
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The posterior plane is matted in the center by the 
spinous processes of the vcrtebrx On each side is a groo e 
between the spinous and transicrse proccs es this grooie 
1 broader above narrowin'' downward and termmatin m 
a point just abov e the posterior infenor spine of the ilium 
V second groove is seen on each side broader and shallower 
than the more median one Ivan between the trans erse 
p ocesses of the ertebras and the posterior an les of the 
nb these latter martin the outer bound 3 r> of the poste 
nor plane in us upper part These groov es are filled m and 
covered 0 er b> the muscles and the broad aponeuroses of 
the tnint (Fi 4) 

The lateral planes (supine position) at first 
extend forsvard from about the posterior 
angles of the ribs to about the junction of the 
nbs with the sternal cartilage^ (Fig 4 c) In 
their upper portion these planes are flattened 
from about the SLXth nb dottnward thej begin 
to round out laterall} do^^n to the cre^t of 
the ilium which is more or less o\erl 3 pped 
b> the soft tissues This rounding out ob 
scures the boundaries of the planes and leads 
to a gradual merging of the lateral with the 
antenor and posterior planes (Fig d e h 

1 Fig i) 

Postenorh (prone position) the change is 
made \er\ gradually so that while at the 
third nb the lateral plane end at the postenor 
angle of the nb from there downward more 
and more of the nb gradually enters into the 
posterior plane the maxinium being from 
about the ninth nb downw ard (Fig 4 c) 

The broader the antenor and posterior 
plane the shallower relatnely is the lateral 
plane and Mce yersa So m passing from 
aboye downward in both supine and prone 
positions the lateral planes decrease in extent 


while the antenor and posterior planes in 
crease (Figs 3 and 4) The reverse is seen m 
the lateral position 

The btcral planes are directed obi quely dowTiwatd and 
outward to tbe region of the g eatest trans e se diameter 
they are then directed obliquely downward and more or 
less mnaid to the inini tbrgb lateral an le (Fig j a to e 
Fi 4 a to c) 

Three spontaneous dwistons of the trunk 
Oietr dimensions {heights and diameters) and 
their related isccro In looking at the child 
at term in the supine position three general 
diMsions of the trunk suggest themsehes 

(r.„ 3) 

Duision I — the thorax down to about the 
ley el of the lower end of the gladiolus This 
diyision increases m yolume from aboye 
downward in corre pondence with its con 
tents — the oesophagus trachea and bronchi 
thy mus great y essels heart and lungs the 
last increasing notabh in yolume from aboye 
downyyard And it is to be noted that the 
diaphragm the lu er and the fundus of the 
stomach tend to project upw ard into the loyy er 
part of this diy ision It is most important to 
note that the lungs he pnncipally in relation 
with the postenor and lateral planes and the 
heart great y essels and thymus with the 
antenor plane It is also important to note 
that most of the scapula the head of the 
humerus and the shoulder joint he m the 
lateral plane (Figs 3 4 Fig 2 g h) 

This divistoQ IS always wedge shaped (truncated quad 
nlateral pyramid) the smaller end direct^ upward There 
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corresponds with the conjoined shape ot the 
Mscera which it contains and its increase and 
diminution correspond with the increase and 
diminution in volume of these Mscera^ — the 
bases of the lungs the diaphragm the right 
and the left lobes of the liver the stomach 
spleen pancreas duodenum jejuno ileum 
transAerse colon splenic flexure and upper 
part of the descending colon probably the 
adrenals and perhaps the upper portion o! 
the left kidney (Fig 3 a to e) 

Th s di ision is predominantlj ellipsoidal svscUmc out 
laterally m the midatillary line from the sixth to tl e t nth 
ribs the maximum being from the se enth to the ninth or 
tenth ribs There is also a more or less marked anterior 
round ng which having begun m division at about the 
level of the third or fourth nb continues lownward m this 
division to about the level of the ninth costal cartilage 
(Tig 3ftoj) There IS moderate var ation m the form of 
tins division depending on variations m the size of the 
liver and in the volume and amount of distention of the 
stomach and intestines 

DiMsion 3 — from about the level of the 
ninth costal cartilage at the costal margin 
to the suprapubic groove m front and to a 
little below the crest of the ilium laterallj 
The shape of this division corresponds with 
the size and v olume of its contained v iscera — 


jejuno ilcum ascending colon c'ecum lower 
descending colon sigmoid colon perhaps 
sometimes the adrenals usuaU> the greater 
portions of the kidne>s the bladder fundus 
uteri and oaaries and perhaps redundant 
transverse ascending or descending colons 
(Fig 3 a toe Fig 4 a toe Fig 2 g h) 

This division is predominantly a section of an ovo d but 
at the sides it always tends more or less to o erban^ the 
crest of the ilium There is a fair amount of variation in the 
form of this di ision making toward a square or rectangular 
cSect dependm upon the olum and amount of disten 
lion of the intcst nes particularly the sigmoid colon and 
also upon the amount of subcutaneous adipose tissue It 
rounds out antenorlj rather than late ally any redun 
dancy of its contents tending to travel forward rather than 
laterally or back ard <Iig 3 f to j) Ho ever after a 
certain anter or limit is reached it then rounds out laterally 
becoming more square or rectangular and overhanging Us 
lover boundaries 

Predominantly then the trunk appears to 
consist of 1 truncated quadrilateral p> ramid 
(division i) blending at its base with a section 
of a more or less flattened ovoid (divisions 
2 and 3) the Utter tapering downward to the 
top of the symphysis pubis in front (supra 
pubic groove) and to a little below the crests 
of the ilia laterally Occasionally the ovoid 
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narro^vs less gradualh resulting in a more 
square or rectangular appearance 
Pr po U —Post i ly th 0 tl ad bou d 

f d Ota bs ed by th c p Is nd th co 

tj ct m le WTie these a a cted a«a) th 

tr at d q dr 1 te 1 py am dal $h pe $ e The 
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th yi Id ft f th I te at 11s to the pr of th nt 
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a tly th d « w d tap g al ady d ted U*he 
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b Igi g m e ma k d I'Pg 4 to c) 

Heights of the three dixtstons of the trunk 
Considerable induidual \anation exists in the 
heights of the diMsions of the trunk (Table I) 
as calculated from the fractional trunk 
heights (Fables II a II b II c II d) these 
\ inations being roughlj but not exactly re 
lated to the \ertex height of the child and 
being similar throughout prenatal U!e from 
the fourth month onttard 
Ml th m m t n Tables I to III pt the lex 

he ht r t k w th th h d t d d th t th f e 

1 s n the f tal pi e a d n th th lo t m l 

p t CO ll bdu to d tw rd otat 

Th h i,ht f d V 0 I e 1 1 rm fr m 

34 t 58 in 11 m t rs d 6 f tal c e fr m 5 t 35 
m 11 m t r d n f m 3 to 56 m 11 m te and 

f m 4 t 37 mill met s th t g oups pe I ly 

wh 1 d 03 ne f om 60 t g in llimef 53 dfom 

4 t 4 m Him t s espe t ly 

Division 3 alwavs predominates in height 
division 2 IS most often shorter than division i 
(from 5 to 17 millimeters at term from i to 4 
millimeters in the fetal cases) (7 of 9 cases 
at term 4 of 6 fetal cases) occasionallj it is 
the same or a trifle greater (2 of 9 cases at 
term 2 of 6 fetal cases) 


Diameters of the three di isions of the trunk 
A stud> of Tables II a and II b shows that 
as far back as the sixth month the antero 
posterior fdorsoventrad) dnmeter of the 
trunk proper is on the whole shortest at the 
level of the umbilicus or sometimes at the 
level of the crest of the ilium in the mid 
axiUai> line (the umbilicus is sometime on the 
same level as the crest of the ilium sometimes 
It IS cephalad to this level) It is absolute!} 
the shortest in all except of the xi cases at 
term and i fetal case at the fifth month 


1 thes 3 ca s (g x\ g rv 5 X ) th ho t st te 

p te d m t r i t the 1 1 of th th d pa (m d 

a I) b t the d n at 1 a d th d met r t th 
mb 1 u (or e t f the I urn) $ th ne t in 1 ngtb the 
c sat te m 1 j xr th ne t n I ncth t th 1 el f 
the glad) I th d am t at the mb I cus c m g th I 


With the 3 exceptions noted the second 
shortest anteroposterior diameter of the 
trunk proper 15 at the level of the third space 
midaxiai (about the level of the apex of the 
axilla) From this lev el the anteroposterior 
diameter tends to increase in depth rather 
stcadd} toward the level of the gladiolus it 
then remains about the same or sUghtlj de 
crea es to the level of the ninth co tal car 
tilagc fcostalmargin) and then decrease more 
rapidl> to Its minimum depth at the level of 
the umbilicus (or crest of the ilium) 


I 7 f the c s at t rm d n f the s f Va\ c s 
>- 0 XX n qvii g xn 9 xv g xxv gxxvi 6xn 

X x) thed p ta l p te d am t tth I 1 f 
h glad 1 tt m d f t 1 ti tthel 

i nth nb (g i 6-xx 5 xi) n t t m t 

1 f th n ih costal c 1 1 fg-iv 9 \xii) « 
im t f m Ih 1 1 f ih gl dual t Ih t f th n ih 

t 1 c 1 1 g fg- ) a d f tal c t s f om th 
1 of th gl d 1 t th t of th intb nb (7 xvni) 


t th 




On the other hand in e^ erj ca'ie the 
Irafisrerse diameter is shortest at the le\el of 
the third space midaxial From this le\el it 
increases steadilj dov.n to the level of the 
ninth costal cartilage (costal margin) and 
then decreases rather graduallj but not to a 
\ erv marked extent to the lev el of the um 
bilicu or perhaps to that of the creat of the 
ilium midaxial — the diameter at the latter 
lev el being the same as at the umbilicus or 
varying a tnfle more or less 

la the 1 1 cases at term and m tbe $ fetal cases the a er 
mcrease in the tnins erse diameter from the lei el of 
the thud space nuda:nal to that of the ninth costal carti 
la e (costafmargin) IS 2: and 1$ s mituostcrs re«pecti el> 
and m 10 of the ii cases at term and in the s fetal case« 
the a era e decrea from the level of the ninth costal 
cartila<^ to that of the umbilicus is ix and 9 miUuneters 
respect! el> — the eleventh case at term showin an mcrease 
of miUim ters 

Thus both anteroposterior and transver e 
diameters of the trunk increase from the 
neighborhood of the lev el of the third space 
midaxial to that of the gladiolus the antero 
posterior then ceasing to increase the trans 
V erse continuing to increa^^e to the neighbor 
hood of the lev el of the mnth costal cartilage 
from this point dow nvv ard both decrease the 
anteropo tenor more rapidlj and definite!) 

Indices of the transverse planes of the trunk 
The index of a given trunk plane (lable III) 
is obtained b) multiplving the anteroposlenor 
diameter bv icx> and divndmg the product 
bv the transverse diameter 

Anteropostenor diameter X too 
Iran ver=e diameter 

The more nearlv the two diameters approach 
each other in length the more nearlv the in 
dex of the trunk plane will approach icx> The 
less the transv erse diameter predominate>over 


the anteroposterior diameter the higher the 
index the more the transv er&e diameter pre 
dominate o\ er the anteropostenor diameter 
the lower the index 

\ studv of Table III shows that m all the 
prenatal cases as far back as the sixth month 
the index tends to be highest at the lev el of the 
third space midaxial (7 of n cases at term 
4 fetal cases) and that thence downward it 
stcadiK dimmishe reaching its minimum at 
the level of the crest of the ilium midaxial or 
of the umbilicus or occasional!) of the ninth 
costal cartilage 

In 4 of the 1 1 cases at term there s a slight nse in the 
index as the gladiolus 1 reached the steady decrease be 
pnnncatthi latter le el (p-jv p-vi p-tx p-xv) In these 
ca es althou h the trans er<e diameter follows the rule by 
increasin there is a di proportionate increa e m the 
anteropostenor di meter hence the his,het index In the 
ca e at the fifth month the usual dunmuUon m indices 
occurs until the umbil cus is reached there the transverse 
diameter narrows to the depth of the anteropostenor 
diameter gi an increa ed index fxco) 

Relation bcticen diameters and indices of 
transrerse trunk planes Remembenng that 
the index of a trunk plane becomes lower in 
proportion as the transv er^e diameter pre 
dominates over the anteropostenor diameter 
one must be on guard and recognize that the 
trunk plane having the lowest index doe not 
neces'ianl) correspond with the trunk plane 
havnng the longest transverse or the shortest 
anteropostenor diameter The diameters 
express the ab olute distances the indices 
express the proportional relation of these 
diameters hence a trunk plane having a 
longer transv er^e diameter mi) hav e the 
litter so modified bv a deeper anteropostenor 
diameter that its index ma) be rai'ied Con 
equentlv Tables II and III do not con 
tradict each other but the predominating 
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T\BLr III -INDICES OF THE TR\NSVERSr PL\NES OF THE TRUNK VKRWGEDIN THFOrdFROE 
\ERTr\ HEIGHTS \S IN T\BLC I 


JS 7 si 67 8 71 


\ ariation in the length of the transx cr&e diim 
eters of the trunk planes docs not exactl> 
correspond with the predominating variation 
in the indices of the t trunk planes 

Th s 0 X th i gcst l a d am t i th 

I 1 of th mth b 0 the th c t I c tilag d th 
ho t t t poste d m t t th 1 I f the 
th d sp c f th t f th 1 m but the I » st 
nd i t th 1 cl f th c t f th I m ol the h nth 
c ta! 1 1 le d s n 

Trunk girths \ studv of Tables II a and 

II b shous that throughout prenatal life as 
far back as the sixth month the trunk girth 
tends to be greatest at the level of the ninth 
rib mida^ial and is in all cases smallest at the 
lev el of the umbilicus that at term the greatest 
girth ometimes occurs at the level of the 
ninth costal cartilage and that while the 
girths at the level of the gladiolus and of the 
ninth costal cartilage tend to approach each 
other the latter is gcnerall) the larger 

On the whole then the girth of the trunk 
tends to increase from the level of the gJadi 
olus to that of the ninth nb midaxial it then 
tends to decrease slightly to the level of the 
ninth costal cartilage but at term this de 
crease may not occur or in some cases there 
mav even be a slight increase while from this 
lev el dow nw ard the girth in all cases decreases 
more rapidly to the level of the umbilicus (or 
iliac crests’) 

THE LOW FI EXTREMITIES 

The spoiUaticoHS position of the lodcr ex 
iremtlies at term In the supine po ition with 
the lower extremities m the attitude which 
they assume spontaneously (Figs 234) the 
thighs appear to spring from the side of the 
lower part of the trunk (pelvis) an angle 


(the trunk thigh lateral angle) being formed 
between the anterior or anterolateral surface 
of the thigh (as far dow n as the knee) and the 
anterolateral or lateral surface of the trunk 
The two arms of the angle appear to join in 
the neighborhood of the crest of the ihum 
(most often about a third or a half downward 
of the space between the crest of the ilium and 
the top of the trochanter) at the waist line 
which appears to form the lower boundary of 
the trunk The pelvic soft tissues below the 
apex of the angle appear continuous w ith those 
of the thigh the surface being broken only by 
the fading suprapubic and groin groov es 
This peculiar appearance is due to the fact 
that the thigh assumes spontaneously a 
position of greater or less flexion abduction 
and outward rotation so that the outer sur 
face of the great trochanter is directed more 
or less posteriorly and the patella looks 
forward and outward The buttocks are 
broad and the thigh is large and bulges 
laterally outside of the trochanter (Fig 4) 
The angle of flexion betw een the trunk and the 
thigh IS usually greater than a right angfc 
(125 degrees 140 degrees etc) The thigh is 
abducted from the median line in varvino 
degrees (45 degrees 80 degrees etc ) the 
abduction being modified by the degree of the 
accompanying flexion and outward rotation 
Occasionally it is such that the outer surface 
of the thigh lies flat on the table but usually 
this outer surface makes an angle of 10 de 
grees or more with the table 

rhe leg IS flexed on the thigh at varying 
angles often m the neighborhood of 90 
degree sometimes less sometimes more 
(30 55 140 degree etc) The foot is flcxerl 
on the leg at an angle often m the neighbor 
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Tig 3 a b Shape of the trunk at term m the supine 
DO ition anter or \iev seen from above (9l\!\ 9 
\L\I) c \nother subject (qLWIII) same position 
and view as in a and b nith the shin and sunerfcia) fascia 
remo ed from the trunk shouldc s and neck d \nother 
subject (9 similar to 3 c but with the shoulder 

girdle and some of the external mu cles removed 


e \nothcr subject (0 U\) slovm outline of 3 d with the 
shoulder girdle in place f Same subject as in 3 a (9 L\I\) 
but profile view front and back prof les of the trunk in the 
supine position g Samesubjectas inj b same view as in 3 f 
h Same subject as in t c profile view 1 Same subject as 
in3d ptofileview j Same subject as in 3 c (9 1 1 \) pro 
file \ lew 


hood of go degrees sometimes less (45 60 
degrees etc ) sometimes more 

Ihe leg and foot follow the thigh in its out 
ward rotation sothatthej tend to rest on their 
outer surfaces the calf is broad and the crest 
of the tibia looks forward and outward and 
more or less downward the feet lying on the 
outer border or even partl> on the dorsum 
The flexion of the knees carries the feet 
toward the middle line of the bod> the soles 
looking more or less mediad The heels ap 
proximate and the feet diverge downward 
and outward sometimes also forward from 
the heel Sometimes the two sole approx 
imate throughout their length Sometimes 
the feet he one crossed above the other one 
sole as if clasping the opposite tibia 
This position of flexion abduction and out 
ward rotation which the lower extremities 
spontaneously assume is the remnant of 
older biologic positions which are now and 


which have been throughout prenatal life m 
transition toward the human t>pe postnatal 
position of extension adduction and inward 
rotation so that the patellae and feet look 
forward (Compare with Fig c and d) 

The feet tend toward supination the soles 
looking a little upward sometimes markedl> 
so The heels are small and pointed and cov 
ered with a fat cushion the ball of the foot is 
broad and unless obscured bj fat cushions the 
longitudinal and transverse (anterior) arches 
are definite The mstep is broad but the ball 
and toes are still broader The toes he side by 
side not encroaching upon each other the 
great toe tending to be more markedly 
separate from its adjacent neighbor (Fig 
g to 1 Fig 3j Fig 4 e) The toe arcusuall> 
slightly flexed especially the middle and distal 
phalanges Sometimes to flexion of the middle 
and terminal phalange is added extension 
of the first or proximal 
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The longitudinal arch is reflected upon the 
dorsum of the foot which toward the inner 
half 1 eleaated proportionatch the dorsum 
filling toward the outer halt as the arch dis 
appears and the ole descend to the plane of 
the heel and forefoot 

W hen the anterior arch is marked the first 
phalanges continue the distall> declining 



FssClp fm ft 1 tru kbit 

d tro k d am t 1 r t hi I d d I y th 

wl dd Ipcdbytillm C N \ k 
9 4 

oblique line of the dorsum of the foot and 
continue the line of the metatarsal gradually 
moving toward the plantar flexion of the 
more distal phalanges f Fig h — left foot 1 — 

both feet Fig 3 b — both feet d — right foot 
f — nght foot g — right foot) When the 
anterior arch is less marked the distallj de 
chning oblique line of the dorsum of the foot 
is broken at the metatarsophalanoCa! junction 
b\ an angle opening dorsallj the first pha 
lange moving toward dorsal flexion with 
lowenng of their proximal ends The distal 
ends of these first phalanges thus project 
upward and the palmar flexion of the more 
distal phalanges continuing the appearance of 
claw or hammer toes is thus produced 
(Fig b — left foot g— both feet h — right 

foot Fig 0 a — right foot) This variability 
su^e ts that the anterior arch is not dcfinitelv 
fixed at term and that it depend upon free 
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1 6 a Same subject as in I i^u e 3 1 and same position 

but \ uh the loi er extremities extended adducted and 
rotated m xard so that the patella: look lo \ ard Note the 
stron acti n to ard adduction and supination of the feet 
due to c tension of the thighs and knees Tlie tti hs ate 
tied in a sligl t[> exa gerated inna d rotation to counter 
act the strong pull of the deep fbrous tissues toward 
tie ion abduction and outward rotat on Note the greater 
firmness of the cent acted tb ous ti sues in the ri ht ex 
trcmity causin shorten! g of that extremity from pe sist 
iTiR llcxion at the hip and knee b Same subject as in Tig 
003! and same po ition but with the lo et extremities 
e tended adducted and rotated im arl so that the patella: 
look forw i d all of these changes being less complete than 
m6a Notetheb ginningmtc fercnccof iheforepartof the 
feet with each other both ext emities be n" about the same 
length c Same subject as m Figure 3 c and same pos lion 
but ith the 1 er xtremities extended adducted and 
rotated inward 0 that the patelli: lo k for ard Note the 
narro in„ of the trunk trom s de lo s dc and the dc cent of 
the s>mph>si d Same subject as in 1 1 urc 3 d and same 
pos tion but with the lo cr extremities extended ad 
ducted and otated miarl so that the patella: look f r 
ard Note the sharp flattenm of the lateral pi ncs as 


they pass backward from their junction with the anterior 
lane e Same subject as in Fi^^ure x 1 and same position 
ut w th the lo\ et extremities extended adducted and 
rotated in ard so that the pattllc look forward Note the 
forward and downward rotation of the peUi the forward 
archin of the lumbosacral region (poster or bdominal 
ivall) the for ard projection of the anterior wall of the 
\ hole trunk the upward and forward rotation of the 
tbora ic ca and the lengthcnin of the abdomen an 
tenorly f Same subject as in 6 a and ame position but 
\ e ed in profit Compare x ilh Figure 3 f Ihe forx ard 
archin„ of the lumbosacral region is shown more clcarlj 
than in the preceding case g Same subject as m 6 b ana 
same position but viewed in profile Compare x ith 
Figure 3 g The tying of the lo\ cr e trcmilies has relaxed 
somewhat allowin the firm fbrous li sues to draw the 
cxtemiUesto ard their former out ard rot tion as bown 
in thepatellcand feet h Same subject as m 6 c and same 
position but viewed in profle Comj arc ith Pi ure 3 h 
Vs n the preceding case the ty ng 1 as relaxed some x hat 
and the continial action of the deep fibrous tissues has 
drax n the n ht lower cxtremit> to sard its fo mcr out 
ard rotation as shown m the po ition of the patella 
and foot 


plantar flexion of the metatarsophalangeal The inner border of the foot forms a a er\ 
arlicul lUons and the preserxalion of the obtuse angle opening inward (mcdiad) and 
grasping powers of the whole forefoot (Fig a little forward at about the Icxel of the 

1 compare with subhuman forms — Fig scaphoid or a little anterior to this bone The 

c d e f) first metatarsal bone and the great toe form 
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the intenor arm of thi angle this antenor 
arm extending forward and still farther 
mcdiad The outer border of the foot forms a 
\cr\ obtuse angle opening outward at about 
the lex cl of the cuboid The fifth metatarsal 
bone, and the fifth toe form the anterior irm 


of this angle this anterior arm extending 
fontard and still farther outward (Tig 
T b g Fig 3f g j Fig 4C d Compirewitii 
Fig 2 c for a subhuman foot shonirio simihr 
angles d e f for a subhuman foot showing 
diminution or absence of these angles and 
h I for a human foot it term showing almost 
complete obliteration of the internal an^le of 
the right foot under pronation) 

The femur is curved from without inward 
and from before backward the com exit) 
looking forward and outward and being on 
what becomes the anterior surface when the 
bone IS rotated so that the patella looks for 
ward this surface now being directed forward 
and outward 

The bones of the leg are curved concave 
inward and forward the concavit> being on 
what becomes the internal surface when the 
thigh IS rotated so that the patella looks for 
ward this surface now being directed inward 
and forward the curve being more marked 
in (he tibia than in the dbula This curved 
line continues downward to the sole where 
the heel tends to merge into the beginning of 
the arch the line being broken onh b\ the 
blight prominence of the internal malleolus 

I th p t f th 1 g I ft d f mfhe t bl th foot 
h gsl Ij tthe k!e dlhen ht fth footcu s 
1 1 <i to'4 d th ts d f the I c th ter I 
m 11 lu t b ig d th f t t d i f 11 ! t ally 
t rd fihl gl th the 1 8 a d th part fo d f 
th nU todooplo th theh 1 

Changes tn the lojicr extremities and modi 
JicatiOHS of the body form occurring at term as 
the ad anced postnatal position of the lou.er 
exlrantltcs is daelopcd If one attempts to 
pface the flexed abduefed and oat» ardl} to 
tated lower extremities m the postnatal po 1 
tion of extension adduction and inward 
rotation so that the patella: look forward re 
sistance is met If thi resistance is disregard 
ed It IS found that the postnatal position can 
be attained onlv b) compensator) changes in 
the pelvis abdomen spine and thorax a well 
as bv direct changes in the lower extremities 
themselve (thigh leg and foot) Summarized 
these changes may be grouped as follows 
(Figs 6 and 7 compare with Figs 3 and 4) 

I The trunk thigh lateral angle increases 
toward practical disappearance and the lateral 
peJvjc region becomes defined between the 
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Fi 8 The spinal cur\e at term a Same subject and same position as in 
Fi<nire 3 f but mth the head m pontaneous flexion and with the arm drann 
forward enough to show the apparent absence of anteropo tenor pmal curves 
in the upine po ition at term b Same subject and same po Uion as in 8 a but 
wnth the head held in extension so that the face i m the frontal plane 1 e in a 
plane parallel with that upon which the tninh rests c Same subject and same 
pos tion as in S b but with the lower extremities extended adducted and 
rotated inward and with the arm drawn for ard as in 8 a d Po tenor line of 
the pine m the undis ected subject supine position \ie\ ed from the n ht 
Note only the lower 1 ne of these two casts i plaster cast shov ing along its 
lower ed e the posterior line of the pine and lower occiput in 8 b plaster 
ca t showm alon" it lower cd^e the posterior line of the spine and lower oc 
ciputmSc e Anterior line of the spine after remo al of all the n cera sup ne 
position ewed from the left Note onlj the upper line of all these casts 
r to d (9 LI) / S (9 LID i 7 Plaster cast howan" alon*, its upper ed c 
the ant no line of the pine when the head is flexed so that it rests on the 
lower part of the occipital protuberance (a tnfle more flexion than in Fi ure 
11 a compare vithFi, b) 6 Head flexed $0 that the face bes m a plane 
which makes an an le of about 45 degrees wath the horizontal plane upon 
1 hich the trunk rests (Fr ti a) 3 S Head extended so that the face lie m 
the frontal plane 1 e m a plane parallel to that upon which the trunk rests 
a tnfle more extens on than in F imrc 1 1 d 4 $ Same extended position of 
the head as in j but the occiput is allowed to seek its support (13 and 35 m 1 
limeters respectively) below the hor ontal plane upon which the trunk rests 
till the ticula base of the occiput is in line with the strai ht cervical spine 
the latter restin'^ on the ame horizontal support as the trunk (Fi" iig h 1) 
f (0 LIII) g (g LNIII) Development of a cervical anterior convex curve b> 
both tie ion and e tension of tne head w hen the backward and downv ar 1 
c cur n of the occiput is restrained b> its restin'* upon the same I 0 1 ontal 
plane as that upon which the trunk rests Upwa d and forward rotation of 
the thoracic ca e upon a transv erse a is caused b> raising the arms so that the 
humerus approaches the side of the head Same subject as m 8 a h ^ame 
po ition as in a but with the arms raised to the side of the head without 
fo cin<* xten ion of the elbow 1 Same as h but v-ith the humerus tied nposi 
t n and w th the elbow tied in exten ion j Same as i but with the head sup 
ported in extens on so that the face 1 s in the frontal plane L Same as j but 
with the lower extremities held m extens on adduction and inward rotat on 



crest of the ilmm and the trochanter the outer 
surface of the great trochanter looks back 
ward and outward instead of backward and 
a depression forms behind it while the but 
tocks narrow and fall The whole trunk nar 
row b from ^ide to side (especially the loins) and 
appears to elongate Modeling of the trunk 
thighs legs and feet dc\ elops 
Ihe anterior internal and external sur 
faces of the thighs become tense and dc 
pressions appear in front of behind and 
below the trochanter while a depressed longi 
tudinal band of tension extends down the 


outer surface of the thigh toward the knee 
The adductor region is thrown into oblique 
grooxes running downward inward and back 
ward The tension in the thighs is conveyed 
oxer the patella and around it on both sides 
to the legs (more marked on the inner sides) 
which now describe a slight curve with the 
coneaxitx mediad There is. added strong 
tension down the back of the thighs and legs 
to the heels 

The tension in the legs is conx ey ed ox cr the 
dorsum and side of the feet which now con 
tinue the curx ed line of the legs and tend to 
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ONcrhp The feet follow the cune of the 
tibi i causing the front of the feet to tpproich 
so that the lirst and second metatarsil bones 
o\crhp while the internal malleoli are 
still sepinted the avis of the leg now /ailing 
tow ml the outer toes 1 he angle on the inter 
ml border of the foot becomes more rounded 
ind Its apex appears to mo\e nearer to the 
ankle owing to the inward rotation and 
supination of the foot For the same reason 
tilt angle on the external border rounds so 
that this border ma\ tend to continue the 
slight externalh con%tx line of the leg (Fig 
1 — the left foot Iig 6 a to f Fig 7 a b) 

If th I 0 l ft I f m th t b! th I t th 
k! b t th 1 1 th f t d b> th foot 

f I f th kl f 11 d d th t th I 1 
pi I Id d ifwdThft 

flllk thlbttdtt b 

2 The peKis rotates foiatard and down 
ward about a transter e axis (Fig 6 compare 
with Fig , Fig 7 compare with Fig 4) the 
ilia and upper part of the sacrum are earned 
forw ard and dow nw ard the low er part of the 
sacrum is earned backw ard and upw ard and 
the s\mph\ 1 pubi descend The fifth 


lumbar vertebra follows the upper sacrum 
and the iha and the other lumbar vertebre 
and often the lower thoracic vertebra; are 
rcluctantlv dragged after the hfth forming 
an anfenor conv ex cun e deepest at the point 
of hrmest union and greatest stre and dc 
creasing upward as the mobilitv of the vertc 
bre increases and as the stress decreases 
1 he supine pelv is now rests on a low er portion 
of the posterior plane than when the thi^'h 
are m pontaneous flexion For instance 
rc ting upon the lower sacrum when the 
thighs arc in spontaneous flexion it would 
rest upon the junction of the sacrum and 
cocev X when the thighs arc extended (Com 
pare Fig i b d f h with Fig 9 b <1 f hi 
j This changed position of the lower cx 
tremities the pehis and the lumbo acn 
thoracic spine causes a marked change in the 
abdomen and its viscera and m the thoracic 
cage Fhe abdominal cavitv is contracted 
from behind forward b\ the throwing forvtar J 
of the lumbosacrothoracic and the upper 
iliac regions and it appears narrowed from 
side to side e peciall> in the region of the loin 
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Ti 10 The stni ht cenicnl spine aloh Samesib 
j ct and same position as in I igure 9 except that the 
occiput i unrestrained m both flex on an 1 extens on ol the 
head and is allowed to cek its normal positions do sad to 
the strai ht cer ical pine comm to rest on a honrontal 


plane wl ich 1 lo vc (dorsad) than that upon i hich the 
trunk testa but parallel to it Note tie ab ence of the 
cciAical hteni curvature wl en the head is otated to one 
or the other side thou h the lateral deviation ay pears but 
to a lessened extent 


The pehis no longer looks like the upward 
expansion of the lower extremities, united 
with the trunk at the trunk thigh lateral 
angle It now appears Ukc the lower portion 
of the trunk of which latter the lower extrem 
ities appear to be direct downward continua 
tions It lies more obUquel> between the 
trunk and the lower extremities the latter 
now l>ing in a plane the long axis of which 
continues the long axis of the trunk As a 
result of this changed position the xisccra no 
longer rest so completel> upon the broader 
back and within the upper peUis but arc 
thrown forward and downward causing m 
creased stress on the anterior and anterolateral 
walls which are lengthened b> the descent of 
the s>mph>sis (Fig 6 compare with Fig 3) 
while the back appears shortened b> the in 
creased lumbosacral angul ition (I ig 7 com 
pare with Fig 4) 

4 In proportion as the tension from the 
anterior con\exit> of the lumbosacral region 
extends upward into the thoracic region the 
thoracic cage tends to be rotated upward and 
lorward again causing lengthening of the 
abdomen antenorl> 

These changes in bod) form cause some 
variations in the trunk measurements At 
tempts were made to resolve these complex 
changes into their simpler elements so note 


was made of the details observed when m its 
spontaneous position no change was made ex 
cept to rotate the thigh inward or to adduct 
it or to extend it or to extend the knee in 
the varying positions of the thigh 

Thus inv ard rotation of tlic th i;h can be accomi Itshcd 
as an isolated action v hen the thi h is left in its ori^ nal 
flexion and abduction (b) But a iduct on of the thighs so 
that the knees approach each other and the patellie look 
forv ard cannot be accomplished as an isolated action this 
movement being alna>s accompanied svnchronouslv b\ 
in ard (for ard) rotation (c) The thi hs can be adducted 
vith a mimmum of in\ ard rotation if the knees are allowed 
to o erlap the flexion of the overlapping th gh being then 
increased 

I ten ion of the th gh on the pels s can be accomplished 
in b th the abducted (d) and adducted (c) po itions thi 
action al a>s bcinf, accompanied by less (d) or more (e) 
for yard and doiv nward rotation of the pelv is upon a trans 
verse a is and by a be inning extens on of the leg at the 
knee — this latter movement e tending to the foot and in 
Us most complete form causing inward rotation of the leg 
and foot v ilh supmalion and adduction and with over 
lapping of the fore part of the feet 

I xtension of the leg on the thigh can be accomplished m 
both the abducted (a) and adducted (f) positions of the 
thgh and in both posit ons the action is con eyed up ard 
to the thi h and pci is and downward to the leg and foot 

1 Leavin" the th h flexed abducted and rotated out 
V ard an 1 makin no chan e in the ori'^ nal spontaneous 
position except to extend the leg on the th gh at the knee 

Tension and nndity develop in th popliteal space along 
the fostero internal th gh alon" the antero nternal thigh 
to below the sympljs pubis and along the tendo \chill s 
The resistance ofle ed can appa cntly be overcome only by 
making ten e and stretching the hamst mg tendons cs 
pecially the internal going to the tibia and to a less extent 
the adductor mass 
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bj the relatively great breadth of the latter and by the 
apposition and tendency of the feet to overlap 
d Restoring the ori'nnal position and mahing no change 
except to extend the thighs on the pelvis letting the legs 
fall over the ed e of the table 

Tension develops throughout the len Ih of the thigh 
The pelvis rotates for ard anJ dovnward with arching 
forward of the lumbar spine and lifting forvard oQ the 
table of the j osterior loins This action is more pronounced 
when extension of the leg precedes that of the thi h The 
arching of the trunk is about one thud as much as when 
adduct on and forward rotation of the thighs are added 
Tension from the thigh is conv eyed over the patella and 
around it on both sides to the leg causm spnnmng for 
ward of the leg m slight e tension (similar to the patella 
reflex response) vith increased tension o er the front and 
side of the leg and suggestion of the same tension e en 
po teriorly also the same ov er the dorsum and sides of if e 
foot 

e Combining c and d — adducting and otating fon ard 
the thighs and then cxtendin the thighs on the pelvis but 
leaving the knees flexed by letting the legs fall o er the 
edge of the table all the preceding phenomena develop in 
a more definite form 

The pclv is is at once rotated forward and downv ard on a 
transverse axis the fumbar spine and loins following it 
Tension develops over the anienor internal and external 
surfaces of the thi hs with deepening and broadenm„ of 
the c ternal longitudinal shallow groo e the tension ex 
tends upward to the trochanter to the anterior superior 
spine and to below the crest of the ilium also alon" the 
trunk fascia «.specially laterally between the crest of the 
ilium and the ribs and through the abdominal vxll strong 
tension is felt alon the psoas il acus The lo er thoracic 
spine follows the fo ward arching of the lumbar spine \ itb 
rotation upward and forward of the thoracic cage caus ng 
lengthen n^ of the distance between the gladiolus and the 
symphysis pubis with rounded prominence and increased 
tension of the whole antenor abdominal wall 
When the movement o! the upper trunk is inhibited (as 
by its stab hty or by holding it) tension m the posle lor 
loins is increased when there is lessene 1 res stance m the 
ut per trunk the posterior arching s increased and d {fused 
cephalad as above the upper trunk sliding down van) as 
the thoracic cage arches forward and upward 

The tens On in the thighs is conveyed over the patella 
and a ound it on both s des to ih legs and feet as descr bed 
in d but more markedly The foot continues the Imc of the 
leg which desc ibes a si ht curve the concavity being 
dir cted mediad 

f Addin extension of the knees to the preceding ad luc 
tion for ard rotation and e tens on of the th ghs all the 
preceding lines of tens on and movement a e increa ed n 
intensity as al eidy de cribed in the idvanccd postnatal 
po ition of the lo ver extremities 
Tie long tud nil groove lengthens and becomes more 
stron ly raarkel sometime it tends to become oblique 
from the neighlxirhood of the ante or superior spine 
towards the head of the f bula There is added stron ten 
sion down the back of the thigh and leg to the heel also 
lo vn both sides of the t bia more marked on the inner side 
and caus ng si ght mo ement toward fle on and sup na 
t on of the foot h ch is held f mly in the continuation of 
the cur ed line of the leg alrea ly ca ed by adduction and 
m -ar 1 rotal on of the thi hs so tl at the mo t d stal po 
t ons of the feet are d re ted the most ntemal and the 
frontal po lions of the feet tend to o erlap 

When this overlapping is prevented and the heels are 
kept approximated there occurs a proportionate amount 
of abduction w th e crsion of the feet This can be com 


pensated for bv increased inv ard rotation of the thighs 
separating the heels and abducting them allowing the 
frontal portions of the feet to curve inward 

The tension along the legs is not only increased but the 
feet arc earned more firmly inward at the malleoli and the 
forward part of the feet tend more decidedly to overlap 
If this overlapping is prevented whichever foot presses 
the more stron ly forces the otl er into corresponding 
outward rotation (pronation abduction with slight ever 
sioti) 

Bo m<' of the legs e sts even when adduction and for 
ward rotat on are complete because of the curving of the 
bones of the leg m internal concavity ^^hen adduction 
and inward rotation a c incomplete the bowing is con 
tinued upward to the thigl thou h sometimes broken by 
them ard projection at the knees (I ig 6 b fig 7 c) \ 
condition of knock knees is produced or favored hen 
the legs do not follow the thighs n adduction this failure 
I ein" fa ored by incomplete locking of the knee joint due 
to incomplete c tension of the leg on the thigh (Fi^ f a 
Fi" 7 b) 

THE ANATOMIC VL lATIlS AlONG -WinClI THE 
POSTNATVL BODY FORM IS DE\ ELOPED 
FROM THE BODY FORM AT TERM 

As all the muscles in the dead bod> are lax 
and non conlractik all the shapes positions 
actions and movements described must be 
due (aside from the mechanical presence of 
the muscle masses the fat masses and the 
viscera) to the arrangement and connections 
of the firm fibrous tissufs These tissues arc 
the bones ligaments around and \\ithin the 
bon> articulations the deep tascioi inter 
muscular septa muscle sheaths tendons and 
aponcuro'ies and to some degree the super 
ficial fascia and the shin Nerve sheaths are 
shown to be verv important so are arteries 
and veins which run a straight course while 
vessels which run a tortuous course can as a 
rule be disregarded probabl> because the 
tortuous course does not convey tension as 
does the straight course All these tissues 
must in the light of the experiments here 
made be considered as being the more fixed 
and conservative factors in determining and 
preserving the body form The position spon 
taneously assumed by the child at term is 
due to relative shortness of the firm fibrous 
tissues along lines made strong by older 
biologic paths and this explains the anatom 
ical difficulties which beset the struggle 
toward the biologica!I> more recent human 
tv pc and the tendency of the latter to spon 
taneous rev ersion tow ard details of the earlier 
prenatal type 
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Hence modifications of the bod> form are 
cs<^cntiall} due to modifications of these fi 
brous tissues And the postnatal changes m 
(he bod> form are essentially due to certain 
definite stretchings and tractions of the fibrous 
tissues (plus contour and other modifications 
due to positions and conditions of the \iscera 
and to muscle and fat masses) and to the 
nctu ity of the musdes these latter being the 
agents which are continually antagonizing the 
innate tendency of the fibrous tissues to re 
turn toward their earlier relations In other 
words the instinct toward the more ad 
\anced postnatal type of body form is mam 
fested most largely through the agency of the 
muscl s {as wellas thcMscera) the instinct 
toward the conservation of the more pnmi 
ti\{ prenatal type is manifested most largely 
through the agenc\ of the tibrous tissues (as 
well as theviscera) And whenever the muscle 
in tmet lags or is obstructed the fibrous 
tissues instinct tends to as«ert itselt the 
more markedly movement then being m the 
diriction of reversion toward earlier (pre 
natal) forms 

ll th p Hem t t 1/ s( U<! n (h 

f d m nUl t rm ce both ti ct a bj t t 
th mod fvinjt t of ma v th n to al 1 1 

f h h t d n 1 t h pt 

Attempting at term to trace the anatomical 
paths and relations along and through whith 
these fibrou tissues act one notes that on 
di continuing the external force necessary to 
change the lower extremities from their spon 
taneou position of flexion abduction and 
outward rotation to the postnatal position of 
evtcn ion adduction and inward rotation 
both the thighs and the legs tend to return 
to tbcir former spontaneous positions this 
return being diminished in proportion as the 
tis'iuts have been stretched beyond certain 
limits 

It mp ta 1 1 n t th t irnrk d nd da! nst on 
m V I the lirm s flhcfboitusDll 
f m f th c n ! a t tho of the I e e 

t m t hv be 1 Jy noted n mat ff the m su 

m nt fbtd h hts hot a I sm yb fo d er> 
h d 11 d 1 I N th ! s th E I 

h bod f mtvhchha ben umc te! fo d 

n d th m > fa !y b K«1 

Skill and superficial fascti The relation of 
the skm and superficial fascia to details of the 


body form is shown m the surface markings 
and In the modifications of these markings 
which appear with changes of positions and 
upon removal of these tissues in the laxity 
and change of contour seen in those mu'^des 
which have no or only thin fibrous cov enn"s 
Deep fibrous tissues nen.es blood icssels 
pelvis thigh angle pel is spine union After 
the removal of the skm and superficial fascia 
the deep fibrous tissues are exposed and their 
traction and stretching and overstretching 
may be observed directly One may see these 
tissues stretch grow tense grow rigid the ar 
tenes elongate and flatten the blood become 
pressed out from the stretched and collapsing 
veins the nerve trunks grow taut the fibrous 
planes develop pale thin and flaccid areas 
and finally shred into solution of continuity 
according to the degree of antagonizing exter 
nal force applied 

The t d t act d 1 ped np rt ul /b 

t su b) mov E th ) tr m t es f om th at t nii 

t th p t ta) p s ti ho th t th p e tal po t n 

du t h te E or CO t 3 1 0 f c ta de p fib o 

i Ul tm t f i b 1 B l po t s— f t > 

wb I th p stn tal po5 1 n I ed th u^h th st tch 
a d I f,th n f the fib ous t $ u > th d fi t 

d cti n of ) t typ —the h man typ 

Th p ogr fth St ct h so 1 th n g su t bl 

d I th p e i t n b t cl s t 1! mark d bv 

/ fii g e t rt ati ns f b d> fo m n th 
p mat 1 e lut 1 lb b m type As ib se b la 1 

a m ed th d ly e hi n f the typ i es m d 

h e the inp t of study g th a atom 1 p th 
I E wh h th oI 1 0 p 0 ds a d th obst cl n’h ch 
mp dc t p gre (Th em al f these ob t cles will 

be t d d n th b nt on the p / /ef M f tl 
M m ) 

Incisions were made across the fibrous 
tissues which offered resistance to the dev elop 
mcnl of the postnatal position of the lower 
cvtremitien The results of these incisions 
justify the following deductions 

I Flexion abduction and outward rota 
tion of the lower extremities are due to short 
ening of the deep fibrous tissues of the ante 
nor internal and external regions of the thigh 
and to some extent of those of the posterior 
part of the thigh including those of the great 
scntic nerve and also to connections of the c 
fibrous tissues with the hip joint the pelvis 
and the lumbar spine 

Abduction and outward rotation of the 
thigh depend not onlv on the relative short 
ness of the fibrous tissues alreadv enumerated 



VIETOR ANATOMICAL BASIS FOR THE STUD\ OF SPLANCHNOPTOSIS 625 


but also on the formation of the capsule of 
the hip joint and its spontaneous tenden^ to 
unUvist and assume a direction favoring out 
ward rotation of the femur with abduction 
3 Adduction and forward rotation of the 
thigh in the plane of the spontaneous flexion 
present lock the hip joint and make the pelvis 
and femur practically one bone bent at an 
angle opening forward and united by the 
shortened and thickened capsule The size of 
the angle depends on the degree of spon 
taneous flexion present As a result of the 
dev elopment of this pelv ic thigh bone back 
ward movement of its lower end (extension of 
the thigh) causes forward movement of its 
upper end (forward rotation of the pelvis) 
Associated forward passing of the lumbar and 
lumbothoracic spine follows according to the 
firmness of connection of the pelvis with these 
vertebrx But while the upper lumbar verte 
bra: are progressively freed from the forward 
pull of the (pelvic) fifth lumbar vertebra they 
continue to be pulled in the same anterior 
direction by their direct attachment to the 
upper end of the femur through the psoas 
iliacus muscle When the pelvic thigh con 
nection is established the only movements 
possible in the hip joint arc a certain amount 
of abduction and a verj slight increase m 
adduction Weakness of the locking of the 
hip joint probably enters ftrst through abduc 
tion since that is less opposed than adduc 
tion 

4 Extension of the thigh favors extension 
of the knee the impulse being conv c> ed dow n 
the leg to the foot 

5 Adduction and supination of the feet arc 
directl> related to extension adduction and 
forward rotation of the thigh and extension 
of the knee by the deep fibrous tissues 
When the knee is not fully extended locking 
of the foot in adduction and supination is 
diminished abduction and pronalion are 
favored and these mov ements of the foot ma> 
lead to outward rotation of the leg and thigh 
with or without torsion of the knee from with 
in outward with prominence of the internal 
condyle of the femur 

6 Extension adduction and forw ard rota 
tion of the thigh must be accomplished by 
some active force not present in the dead 


bod> Since there is no tissue which acts 
spontaneouslj and continuous!) m the direc 
tion of extension adduction and forward 
rotation as the fibrous tissue does in the 
direction of flexion abduction and outward 
rotation whenever the active counteracting 
but intermittent forte (muscle) relaxes the 
former tendenc) asserts itself and draws the 
thigh tow ards flexion abduction and outw ard 
rotation 

Dissections Group a Thigh hip joint pel is lumbo 
thoracic spine tho acic ca'’c 

ai Incision m the upper portion of the thi h and blunt 
dissection to c^ose the capsule of the hip joint thorough 
incision of the capsule includin'^ both limbs of the \ liga 
ment Then adducting rotating mivard and fully extend 
mg the tl igh the head of the femur protrudes bejond the 
limit of the capsule 

The lumbar pine the loins and the pelvis still move for 
ward onCTtension of the th gh though less extensively and 
Tilth less force All of the muscles of the anterior and ante 
rolatcral parts of the thigh are made tense by the extension 
especially the tensor vagins and the sartorius but also the 
rectus and also the adductor region (gracilis?) 

C tension also causes grooving of the surface of the thigh 
d agonally upward from the outer side of the knee to over 
the tensor vagins A second groove or depression appears* 
m front of and below the trochanter 

a As the skm and superficial fascia are removed one 
notes that there is some relaxation of the deeper tissues 
Tl e adductor mass on the inner and posterior sides of the 
thi b not bein<' confined by the deep fascia falls lax the 
quadriceps femons tensor vaginx and gluteus medius arc 
firmer The gluteus maximus is midway between the other 
t VO groups m firmness 1 he leg muscles especially those 
on the outer and outer and posterior surfaces are held 
firmly by the deep fascia 

aj When adduction is added to inward rotation of the 
thigh in the plane of the ongmal fle ion there is tension on 
the fascia hta especially in a grooved 1 and which is formed 
in f ont of the groat trochanter and behind the ten or 
vagint? running thence upward and backward wlule a 
second is formed running downward to the external con 
d>le of the femur if not to the external tuberosity of the 
tibia (Fig 4 a) 

14 r tension of the lower extremities now causes di 
mmish d forward rotation of the pelvis apparently from 
d minis! ed si/e of the fulcrum of the thighs and buttocks 
due to the remo al of the mass of fat over the latter when 
this dcfcien y is supplied mechan cally as by interposing 
a hn e the otat on appears to be tie same as at first 

as When the kne is c tended in the plane of the spon 
taneous po ition of the Ih gh there is resulting tension on 
the adductor mass and on both hamstrings when the 
thi hs are f rst adducted the e is tens on onl> m the outer 
hamstring 

a6 VVTien the lower e tremities are adducted and ro 
tated inward extc sion at the knee is favored bv outward 
rot t on of the le at the knee then forw ard rotation of the 
pel i le mark I 

a? 1 ea g the thigh flexed adducted and rotated in 
warf and ad ling extens n f the leg at the knee (compare 
with Ii IS d) the line of lens on disappears (compare 
with aio) e cept that it rema ns much dummshed in 
front of the upper part of the troclanter and extending 
upward and backward f om there lens on is now visible 
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and producing groovinR below and m front of the internal 
malleolus and still more marked behind tl e malleolus rt 
also produce tension on the scaphoid and on tl c sole of 
the foot belo\ the bone al o along the metatarsal bone 
bz The foot continues tl e line of the leg which dc 
scribes a slight curve the conca\it> being hretted mediad 
The inner edge of the foot forms an angle opening inward 
at about the level of the scaphoid or a little antenor to 
this bone The first metatarsal I one and the great toe 
form the antenor hmb of this angle this anterior lunb 
extends forward and still farther mediad When the knee is 
extended and the fascia of the leg made tense this position 
of the foot IS more firmlj maintained 

b3 \Vhen the knee is relaxed and fle ed and the 
forward part of the foot is taken hold of this latter can be 
moved laterally toward the ankle both directly and with 
some rotation a similar rotation can also be developed 
m this region by grasping the heel from the sole Wiien 
the knee is extended these motions are much restricted 
b4 The tension which extends down along the outer 
side of the leg when the knee is extended passes to the 
external malleolus thence to the sole and also to the 
dorsum of the foot especially opposite the last four toes 
this last tension is best felt when making slight counter 
pressure against the dorsum of these toes The ten ion is 
also conveyed behind the external malleolus which is 
drawn slightly upward and forward the whole leg seeromg 
to rotate inward The same tension appears to exist on the 
posterior surface of the leg 

bs The heel was originally on a higher plane than the 
front of the foot Bring ng the forefoot up into the same 
plane as the heel makes the tendo achilUs tense especially 
towar ts the inner head of the gastrocnemius wh ch latter 
appears to become displace 1 toward the antero internal 
side Uension m fascia) It is easier to evert the foot after 
cutting the tendo ad lUis not direct e\ ersion but the heel 
rotates forward and inward 

b6 ^Vhen m the original position of flexion the thighs 
are adducted and rotated inward both legs and feet are 
held m the same relative position The crest of tl e tibia 
looks in vard and a little for vard Without changing the 
po ition of the thighs the crest of the tibia can be brought 
directlv forward onlv b> outward rotat on of tbc leg at the 
knee Extension at the knee is favored by outward rota 
tion of the leg at the knee then for ard rotation of the 
pelvis IS less marked 

b? W^en the thighs are adducted and rotated inward 
the foot looks inward and a little forward if held so the 
foot can be brought directly forward b> slight rotation but 
It can not be abducted so that the toes are directed forwa d 
and outward without being also everted 
b8 If the leg is rotated at the knee so that the ere t of 
the tibia looks forward the fool can be abducted si ghtly 
(lo degrees or less) without eversion TIis is about the 
usual relation between the axes with reference to the axis 
of the crest of the tibia wh ch is directed inward to the axis 
of the foot and if prolonged would terminate about the 
tarsometatarsal joint To bring the foot into the axi of 
the tibia the toes must be turned in 
bg IVTien the lower ext emily is extended adducted 
and rotated inward so that the patella looks foiwaxd the 
foot curves so as to continue the internal concavity of the 
leg the ends of the toes lying m an oblique line tl e end of 
the great toe being the most distal 
bio Afte the hamstring muscl s are incised the leg 
lends more to rotate outward at the knee After all the 
muscles below the knee are incised also tbc vessels and 
nerves including also all the deep and superficial fascia 
except such as keep the knee joint intact the knee still re 
turns spontaneously to flexion (a24) 


From the dissections noted it might appear 
tint the close union of the pel\ is and the femur 
at term is due to limitations present in the 
capsule of the hip joint But it will be noted 
that these dissections w ere made by examining 
the hip joint with the fibrous tissues of the 
pelvis and of the thigh more or less intact 
It will also be noted that as the fibrous tis 
sues of the thigh are incised the action of 
this region upon the pelvis becomes progres 
sucly lessened (ais) 

In another senes of dissections by means of 
fractional circular incisions of the thigh from 
the knee upward extending inward to the 
femur the pelvis and the capsule of the hip 
joint were freed from the action of all con 
nections with the firm fibrous tissues of the 
thigh and it was then found that the head of 
the femur moved freelv within the capsule 
without affecting the pelvis Hence the 
inference appears justified that the pelvis is 
acted upon as above by the femur because of 
firm fibrous tissue connections between the 
pelvis and the femur and between both of 
these and the capsule of the hip joint 

Thus this stud> shows that through its 
firm fibrous tissue connections the thigh 
exerts a powerful influence upon the bod> 
form — as far caudad as the feet and toes and 
as far ccphalad as the abdomen and thorax 
Its influence caudad is seen to be exerted 
through the direct continuitv of its fibrous 
tissues— not onl> those related to the deep 
fascia) and the muscles but also those of the 
great nerve trunks and iflectmgmarkedlj the 
bones and the articulations 

Its influence cephalad is more complex 
The continuity of its firm fibrous tissues is 
less simple and its influence is exerted more 
directly upon and through two other complex 
structures — the pelvis and the lumbar spine 
(both singly and in combination) and thence 
to the lower thoracic vertebra; and the thor 
acic cage and through this latter to the cer 
vicothoracic vertebra; and the head We arc 
thus led to the study of these more cephalad 
structures 

THE ANTEROPOSTERIOR SPINAL CURVES 

Four anteroposterior spinal curv es are 
developed in the supine position at birth — 
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cenicil md lumbosncnl anterior convexities 
and thoracic and acrotocc>{,c d interior con 
cavities Of these four curves twj ire organic 
(the lumbo acral and the sacrncott>fec»l) ind 
two art functional (the tervical and the 
thoracic) (Fig 8di ejSIignct) 

Th p t t f th sp n s e loots t th child 
h s the sup e po t on n th ts lo e e t m t s 
the p nl n ouspo to offle n bdu to a do tw rd 
t t n nd w th Its he d n th p it of the fie o 
vvh h t le d po la co sly to a sume th p st or 
h mo t 1 plane f th head nd t unk appe t f m 
nbr L n I fr m the e hbo ho d f the o p ul 
p t b n t th butto ks fF p fi ) Butthsapp t 

anc s mi 1 1 g d s du t the obs u mg f th 1 o 

of th p e by th ft l s 

L y ng the ch Id (with th 1 w t em t n pon 

ta u tl bdu ti n and outn d tat nd n th 

th h ad t nded s th t Ih f I n th fr ntal plane 
p all 1 with th t p n wh h th t nk t (F g fibl 
pon a bed o/ s /tpijsf r of fa ne n tea (h t (h m 
p t f th spi In theba k b gnn gcaud d bon 
I ht flatu ed p st ror oc jge I o e ilymcg 
n bly t 1 ghi y o d d 1 mbo c I 
p t 0 Q a ty wh h tur me ge abo t s ns 
bly 1 t y lightly mkdlng o ddpi 
th rac ex ty Th tu to d th e I 
eh P mb b ptiy nt II m Led btu 
dg Ipnnd dthpp arm f th I ti 
de e d n I ttl ] ly t the h la t I pi p n 
hhth cpt tslFgSd cmprwihl-gg 
g Tg I I) 

I ay g th h Id p n c nd b d f ft pla t f 

FrsDdmkng hg pcbf i\ them 

d w to b uig the I we e tr m t t the postnatal 
D t f te n ddu t a d f w d rotat 

(I g 8 cl on t a m rk ti /I ct n d a o yg I 
p t 0 CO ty m g cepb lad to ell raa k d 
I mbo 1 p C CO ty whi b m R d b i I 
ph 1 d nt w 11 m k d th c cer c I 1 n po 
t ty Th latt te m ate c d ncle 

pe n d da the p d ng 5t D t the | 

1 h Ip nd t ho te cc p t I arm h m r d b i 
mk ssfrmne d tens o nd p s ur (F 8 
d c mp th Eio f) 

The ccrical spine — cured and straight 
spontaneous tendcncs toa.ard flexion of the 
head and neck W hen the head of the child is. 
unsupported it >ield to gravitv and falU 
freel> either forward or backward and less 
freelj to one or the other side Ihesc bend 
mg movements take place not between the 
head and the spine but m the cervical verte 
br-e the onlj direct movements of the head 
on the latter being the slight nodding move 
ment of the occipital cond> les on the articular 
masses of the atlas In aU other movements 
one or more of the cervical vertebrm move 
with the head The forward and backward 
bending movements may be direct but thej 
tend to be accompanied b} a lateral zao\e 


ment which adds more or Ic s lateril rotation 
of the cerv icnl \ ertebr l 

In the supine position with the occiput 
resting on the same horizontal plane as the 
trunk the held spontaneous!) assumes a 
position of more or less flevion the chin tend 
mg to come to rest more or less above the 
level of the sternal notch When the face is 
held anterior the head m this position rests 
upon the lower part of the occipital protu 
berance But it can not balance spontaneou 
1) upon this small point so when support is 
removed it tends to rotate lateral)) (the face 
looking more and more outward as well as 
forward and a little downward) to one or the 
other side tending to come to rest on the 
occipitoparietal lateral junction on theocapi 
topanetotemporal junction or even on the 
lateral surface of the parietal bone above the 
temporoparietal junction (Fig 2 a b h 
Fig 3 b € I j) 

The c d f ct Id th t nd y to 

spo t e u 0 in fthehe d thisp to Uiththe 
tho c sp t $ who) t on the table nd the 

ppe pi f the c 1 p ne n d ab e the table t 

a t n( CO p d n w th the d t ce t wbi h th 

a tl I b e I th cc put plac d ten r t th 

In f lb suppo tin pa t of th b ad the ce ical sp e 
ID $ th at of t iri>l b c e t oppo n f s 
— tb b ad ( d t atta hme ts) which tends t br g t 

t tb I t tb a t la b of th o p t a d th 

tb r pm I nd t atta hme t$J h ch tr ds t br g 
t to b th ts If (F g g b d) G a ty a d th J tt 
a d by f htai th fail f th ce i 1 I b a; t w d 
th table d b i ging th t cul r b f the cip t 
n r (he tab! adsometo dd gthhed 
Th at ta n mome t gra ty ts al o m e n the 
nt potnfthhd ds add am d t 
I m t towa d 11 (F g a b) I e ory f ct rs 
ch t s a m k t rd ke p th e cal 

e teb X t w d 0 aw y f m th pla e f th rt cul r 

beftho ptndf the tho a i teb ® re p c 
t ly (F g 8 fj 

Dc dopnieni of ccrical anterior con ex 
Clines uilh or uithout lateral dniation and 
•t'ilk or u-iihout lateral curvature As soon as 
the child is born and falls supine upon a 
resisting surface whether the head falls into 
spontaneous flexion or is more or less extend 
^ it tends to develop a cervical curve the 
comexit) of which is anterior and also a 
little toward one or the other side with some 
rotation of the vertebral bodies toward the 
line of the face 

When the head falls in spontaneous flexion 
with the occiput resting upon the same 
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supporting plane ns the trunk pnlpation 
rc\ eals a slight high anterior cerxical con 
\exit\ (simihr to lig 8 f) with coiwexitv 
perhaps increasing somewhat and adding i 
lateral de\ialion as the flexed head falls side 
wa>s (Compare with Tig 9 i b c d) 

If now the head is extended so that the 
face mo\ es into a plane parallel with the hor 
izontal plane upon which the trunk rests one 
notes a de\ eloping tension of the soft tissues 
on all sides of the neck which latter narrows 
and elongates this tension leading towards 
upward and forward traction upon the front 
of the thorax The tension and traction are 
exerted upon the thorax both directly and 
indirectly the latter through the medium of 
the anterior portion of the shoulder girdle the 
clavicle (Fig 3 f g Fig 8 compare a and b) 
Palpation now re\eals a more marked ante 
nor cervical conxexity which extends lower 
down towards the thoracic region 
A lateral de\iation is added if the head is 
rotated to one or the other side Ihis lateral 
deviation may extend downward through the 
cervical region and involve the cervicolhoracic 
junction or ev en the upper thoracic v ertcbrai 
The spines follow the occiput so the convexity 
of the lateral deviation (spinous processes) is 
to the side opposite that upon which the 
head rests The lateral deviation is accom 
pamed b> some rotation of the bodies of the 
vertebra? these bodies moving in the direction 
of the face (compare with Fig 9 a to h) 

In connection with the lateral rotation of 
the head there ma> be developed also a 
tendency toward lateral curvature of the 
cervical column Ths is because of the fact 
that the final support of the head maj pass 
to a higher or a lower level than its junction 
with the upper cervical pole which is thus 
called upon to ascend or descend while the 
lower cervical pole tends to be kept near its 
former lev el b> its attachments to the 
shoulder girdle and the thorax (Fig 0 com 
pare a to d with e to h) The transmitted 
stress increases with the extent of the rota 
tion and as it is difficult for the cervical 
V ertebrai to curv e laterally the stress extends 
directly to all the tissues of the column of the 
neck Attempts to relieve this stress by 
turning the rest of the body to follow the 


head ma.) increase the stress on the cerv ical 
column if the low cr pole of this column is thus 
raised still higher above the supporting plane 
b> the greater lateral extension of the shoul 
der to the outer side of the spine Ihis calls 
for a relatively greater descent of its upper 
pole to permit the side of the head to rest 
upon the same supporting plane (It is impor 
tant to note that the lateral position leads to 
a forward sliding of the whole shoulder girdle 

A cephalocervical posterior concavity ex 
tending upward beyond the cervical region 
to the occipital protuberance is more or less 
evident (Fig 8 g Fig 9 a to h) according to 
the degree of backward extension of the occi 
put beyond the upper cervical pole and 
according to the amount of soft tissues 
present 

When the maadibte the attached tissues m front of and 
to the side of the cervical spine and also the clavicle 
are removed and the head is then allowed to fall forward 
in spontaneous flexion the front of tie cervical spine is 
seen lying in an anterior convex curve which is less marked 
than before dissection while the back of the cervical spine 
and the cephalocervical posterior concavity are both 
obscured by ll e solt tissues tsimilat to Fig 8 I compare 
with Fig 311) Then if the head is placed in midextension 
so that the face is in a plane parallel with the plane upon 
which the trunk rests the anterior convexity of the front 
of the cervical spine increases the back of the neck is 
ra sed from the table m a posteno concave curve which 
merges with tl e now isible cephalocervical posterior con 
cavity both somewhat broken by the sagi, ng of the soft 
tissues (Fig 8g) As the soft tissues are gradually removed 
from the mandible and from the front and sides of the 
cerv calvertebrff the tension and traction upon the da icle 
and thorax progressively diminisl these latter falling a 
little downward and backward (compare Fig 3 h with I ig 

Removing the soft tissues from also the back of the cer 
leal spine and from the occiput below the protuberance 
but leavnng the nuchal and other h{,ament 5 sufficiently 
intact to preserv e the relations between the occiput and the 
cervical spine as well as between the individual cervical 
vertebrJe and plaang the head m forward fie ion one 
notes the disappearance of all the cervical cur es described 
Ihecer icalvertebr® with the exception of the atlas and 
perhaps a little of the axis lie m a straight Ime horuontally 
on the table the nnj» of the foramen magnum is carried 
forward und looks a little back ard and downward and 
the atlas owing to its close connections follows the 
articular base of the occiput and with perhaps the aid of 
the axis forms the cej halic arm of a slight anterior cervical 
concavity The cephalocer ical posterior concavity almost 
disappears the head and neck lying on the table in almost 
a straight line from the lower part of the occipital pro 
tuberance downward (Fig 9 a b compare with Fig 8 
ci 7) In these illustrations the cervical anterior concave 
curve docs not appear because in the dissected subject the 
apposition of the occiput and the atlas with the immediate 
ly succeedmg cervical vertebree is so close that the line of 
liieir separation is not shown But as soon as the acuteness 
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of the gl f 11 01 ufT t tlj d shed by b r 
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Dcch^mcnl oj the straight ccntcal spine 
uil/i or uilliout lateral deitalion and uilh or 
iiithout lateral cutjaUire The foregoing exper 
iments seem to demonstrate that extension 
of the head dexelops the cer\ical anterior 
con\ex curve while flexion of the head causes 
this curve to decrease or di appear and es 
pecially in the dissected specimen made by 
removal of all the soft tissues to bt, replaced 
by a more limited anterior convexity or even 
by a short htgh anterior cervical concavity 
the rest of the cerv ical v ertebra ly mg straight 
But further study of these experiments 
shows that the real factor m producing the 
above anterior cervical convexities is the 
anterior inclination of the cervical spine 
which is developed even when the head is in 
spontaneous flexion bv arbitrarily displacing 
forward the articular base of the occiput and 
the closely connected more mobile upper 
cervical pole into a plane which is anterior (o 
the plane in which the less mobile lower 
cervical pole is held by its continuation with 
the more stable thoracic vertebra? And this 
forward displacement of the articular base 
of the skull which occurs in the supine posi 
tion even when the head is in spontaneous 
flexion is increased with extension of the head 
because in the upward and backward rotation 
of the head upon a transverse axis which 
occurs when the head is extended the area of 
excursion of the back of the head is in this 
position limited by the resisting surface of the 
table upon which the head rests 


Uhen this resisting surf ice is removed and 
the head left free to route the occiput takes 
Its normal position po tenor to the cervical 
vertebra? the articular bise of the occiput is 
not disphced forward anterior inclination of 
the cervical spine does not occur and exten 
Sion of the head to bring the face into the 
frontal phne does not produce a cervical 
anterior convex curve The upper cervical 
pole (and its union with the articular base of 
the occiput) and the lower cervical pole then 
lie in the same plane and the cervical spint 
remains straight Secondary modifying fac 
tors are the attachments of the segments of 
the cervical spine anteriorly to the cranium 
and to the front of the thorax including the 
thoracic portion of the shoulder girdle and 
posteriorly to the cranium and the back of 
the thorax including the back portion of the 
shoulder girdle (Compare Fig 9 a to h with 
Fig 10 a to h) \ lateral deviation occurs 
also m the straight spine if the head is rotated 
to one or the other side But the tendency 
toward the development of a lateral curvature 
as the result of the lateral stresses noted 
under the development of the cervical an 
tenor convex curve does not exist in the 
same degree because in this position the 
straight cervical spine is supported by the 
honzontal plane upon which the trunk rests 
(Fig roc d g h) 
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Fig 12 Sho\ n thecers calcur\es witV the additional 
demonstratioQ of the lumbosacral anterior con eTCurve 
a to h The same subject at d the same position a tho c 
sho vn m Fi ure g e cept that the lower extremities have 

the re t of the cervical spine l>ine, strai ht (compare with 
Fi S e f) 

If no change i made but to rotate the head so as to b mg 
the face into the frontal plane (Fig it d) a cer ical or 
cerv icothorac c anter or inclmat on or flexion and a cer ical 
or cer icothoracic ante lor conve cur e are developed as 
in tl e prec dm" cases (compare with Fi 8 e 3 8) 

But if the cervical spine is straightened and the head 
alio ved to rotate m the same way after all obstacles ha e 
been removed from the path of the occiput (Fi" 11 g) the 
cervical spine lies upon the horizontal plane while the 
occiput comes to rest dorsad to the line of the Sfine And 
again there develops no anterior inclmat on or flexion nor 
cur ature of the cer cal or cervicolhoracic spine this 
rema nin strai ht (compare with Fi 8 e 4 5) 

In the casts m Finire 8645 there i shown a hi h 
li„ht ant lor conca itv which mav be due to the fact 
that the occiput was b ou ht to re t at a sh htly hi her 
level than th t which would bring its articular base into 
e act hne with the cervical spine If the support for the 
occiput be not adjusted exactly the atlas raav rest on the 
ed e of the hor ontal plane supportin the cer ical sp nc 
and the trunk \s a result the articular base of the occiput 
may sa^ and this sag transmitted to the anterior v ertebral 
h ament may raise the cervical vertebrae in a sli It an 
tenor conve cur e from the second to the seventh with 
Is max mum about the fourth If on the other hand the 
art cula base of tl e occiput rests on the edge of the 
ho uontal supt orting plane this causes it to move a tr fle 
forward of the 1 ne of trie cer ical column pe haps cariyi 
mo c or less v ith it the atlas and producing a slight 
anterior concavity s milar to that seen m acute fle ion of 
the head in Figure 8 e 2 6 ^\^len the occip tal support is 
exactly adjusted the stress is divided equally betv cn the 
ante lor and posterior ertebral ligimcnts and no varia 
lion in lie straight cervical column is obser ed 

In the supine position t\hen the cenical 
spine IS straight a slight antenor com e%it\ is 
been along the xentral surface of the lower 
cerxical and upper thoracic xertebra; (Fig 
bt I 4 5 7 Fig II a d g) This appears 
to be due to two causes fi) the forward pro 
jection of the x ertebral bodies due to the pres 
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heencxtendel adductej an I rotated inward thus add 
in a forwarf and downward rotation of tic pelvis and 
resulting m an extension of the lumbosacral anterior con 
vex cur c 

sure forward upon the spinous processes b> 
the resistant supporting surface and (2) the 
increasing depth of the vertebral bodies and 
the increasing length of the spinous processes 
in this region The spinous processes of the 
thoracic xertebro: continue to increase m 
length but thex also become bent forward 
at an angle and become imbricated As this 
change occurs the anterior convexit) of the 
xentnl surface dccrea'ses and the thoracic 
spine appears straight or b> contrast xxith 
this lemporar> cervicothoracic anterior con 
xexit> and the definite lumbosacral anterior 
conxexity the thoracic spine ma> appear to 
show a slight anterior concaxit) As the 
cerx ical x ertebm are raised the pressure from 
beneath is lessened or remoxed the anterior 
convexity of the ventral surface disappears 
(Fig II d Fig 8038) and the increasing 
depth of the bodies and backward projection 
of the spinous processes are clearl) seen 
(Fig ij d) 

Although the straight cervical 'spine is con 
sistent with full extension of the head a 
cervical anterior conxexity maj be developed 
bj continuing the rotation of the head into 
hj perextension this movement without for 
ward inclination or flexion of the cervical 
column displacing backward the articular 
base of the occiput and the attached upper 
cervical pole (I ig 7 compare e with d) 
Again xxith the head extended to practicallx 
a right angle with the uppermost cervical 
verttbre (the relation existing in the straight 
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cen icil &pint) the ccr\icothoracic spine mij 
be inclined forw ird in i lon„ anteriorlv con 
c i\ c curs e \\ ithout altering this long curve 
further extension of the head (h>pere\ttnsion) 
uould lead to the development of a cervical 
convex curve a just noted in the straight 
cervical spinf^ (Tig it (1 

7 he ccrji il ivitcrior con cvtls is not on 
orgiitu iur c at hrth but ts the rexiili of post 
uaiil faitors The hnal conclusion from thi> 
stud} is that no cervical curves are organic 
at birth all are postnatal and arc developed 
as a result of the struggle between (i) the 
m tinct to bring the face into the frontal 
plane and ( ) an acquired forward inclma 
tion or flcMon of the cervical or ccrvicotho 
racic pine The former is antagonized and the 
latter i favored b\ the anterior connections 
of the head and ot the neck and its viscera 
with the shoulder girdle and with the trunk, 
and its \ iscera 


T1 c t> f b ih f the f ct s illiy 
r Ti 11 th hi be p r mf 

1 p d ( ) f dll fl fi 

th c pc d()lthh be ddl 

stra d t f the h d Th e U \ 

e of th r. th p q 

U at a 1 f bo t 6 d g n th th r 
pla p wh ch th If 0 tl 

b hi nt th f t/ c 1 a t 

ut e t c de t/ q e that 


b hvp t d d h f t! c th t I 
mpl> t hi d th f w 11 b f d t 1 th 
f t Ipfa ih ult fth t d f 

th c p i h tl h i t d 1 

The earlic t po tnatal factor mov ing tow ard 
the development of a cervical anterior con 
vcxitv is mterlerencc with the backward 
projection of the occiput dorsad to the spine 
b> the bringing of the occiput to re t upon the 
same plant as the more intenorK attached 
spine as in the ordinarv assumption of the 
supine position Ehi lactor is pre ent even 
when the head i flcvcd but it iition in 
cretses as the head is extended When the 
occiput IS given free plav to imd its normal 
position dor acl to the cerv aal spine the cer 
vical pine remains str light whether m flexion 
or extension 

The free mov ement of the rtrv ical spine at 
terra vvhtn the excur ton o) the head is not 
restrained how^>*^* the hrmer librou 
tissues conncctccl^ ^ . e bone exerci e a 

le markcil mflu| | iriation in the rela 

live po ition of I al vertebrx than 

the softer tis i and \ iscera) and 

eir related the curve being 

c and more thesy^ ti 

are remov c it cerf ^ ^ ent 

while the ^ t ^ 

% 
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Fi 14 Some intermcdiitc stages occu ing m the 
lower extremities as thcj pa s from the prenatal pos>t on 
of flc ion abduction and outward rotation to anl the 
advanced postnatal po ition of extension adduction and 
m ard rotation so that the patelle look fon ard a Same 
subject as in I i^urc but the head has been allowed to fall 
in spontaneous flexion with slight rotation to the rifihl 
and ith the lo er extremities adducted and rotated 
fo 1 a dintheplaneoftl espont ncous flexion of the th hs 
Because of the firmness of the deep fbrous ti sue contrac 
tions there is a shi,ht return to ard abduct on nd out 
w-ard rotation of tl o legs and feet b Same subject fls m 
14 a but approximate eturn to the intra uterine ition of 
flexion of the lower extremities on the pelvis and of the 
p 1 1 on the spine c Same subject and same position as 


in b but with increased fie ion of the pel i and lumbar 
pine the knee are now extended and the thifehs some 
\ hat abducted to allow for the increased pre sure of the 
abdominal contents from the increased flc ion of the 
spine d Samesubjectand samcposition asm 14 a lutvvith 
tiethi hsadduct^ rotated inward and fie edatananj,Ie 
of 90 dc"recs with the plane upon hich the trunk rests 
and held in thi position b> being tied just above the knees 
to a verticil phnt On account of the f m cs of the deep 
fibrous tis ue cont actions there a light return to v ard 
abduction and outward rotation of the legs and feet e 
Ne\ 1 > dead adult men (F/h ll idt II Id P! olo ) sho\ 
spo taneous esumption of the at term no ition of abduc 
tion and outwani rotation of the thighs but with the lo\ er 
extremities extended at the h p and knee joints 


of the cervical or cervicothoracic spine is 
determined by the relative positions of the 
articular base of the occiput and the lower 
pole of this portion of the spine curv e<l v irn 
tions of the line of this intcriorh inclined 
spine depend upon v ination in the baHnce 
of the muscles and viscera thereto attached 
the location of the angle of flexion depending 
on the location of the point or points upon 
w hich the force of the flexing factors conv erge 
Hence the curv emaj develop more markedly 
from the upper pole or from the lower pole 
J he cast with which at term the cervical 
spine can be straightened or overflcxecl or 
overextended sUoge&ts that an equilibrium 
has been evolved m the deep fibrous ti sues 
as well as between the muscle flexors and 
extensors But the cervical viscera remain to 
be considered and two facts regarding the 
cervical viscera attract attention in this di 
rection (i) thc&e viscera are all located on 
the anterior or anterolateral portions of the 
cervical spine and (2) nearlv all of these 
viscera have continuous relations with the 
flexor surface of the trunk spine and the 
trunk cavities and their contents 


THE LUMBOSVCRVL VNTERIOR CONVEX 
ANGLE OR CURVE 

It has alrcad> been shown that a lumbo 
sacral anterior conv exit) (angle or curve) 
develops in prenatal life and is present at term 
even when the lower extremities fall into their 
spontaneous attitude of flexion abduction 
and outward rotation (Fig 8 d 1) Ihe 
lumbosacral anterior conv exit) differs from 
the cervical curves m that it is an organic 
curve being fixed in prenatal life bv the con 
ncctions of the involved bones although it is 
capable of functional modification Its basis 
IS a more or less pronounced h)perextcnsion 
of the sacrum But the stud) made in I igure 
17 j k shows that antecedent to the hvpcr 
extension of the sacrum a lumbosacral 
rounded angle or an anterior convex lumbo 
sacral curve is pre ent m the straight spine 
this angle or curve being formed b\ the con 
tinuation of the lumbar vertebra: witli the 
rapidly decreasing anteroposterior diameters 
of the sacral and coccvgeal vertebrx 

This study has also shown how the lum 
bosacral curve is related to and modified b) 
the position of the lower extremities (thighs) 
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ictm" through the intermediation of the pel 
\ib Further studj seems to show that thi 


cur\c apparentl> de\elops as the anterior 
body conca\it> of the embr>o straightens 
with evtension of the spine and that it appar 
entlj become fixed as the pehic bones be 
come attached to the spine and to each other 
Ihus at term in attempting to restore the 
earlier anterior concave curve of the spine bj 
flexing the pciv is upon the spine through the 
medium of the low er extremities and carrj in 
the flexion progressive!) upward we can 
practical!) completel) change the lumbosacral 
anterior convexit) to an anterior concave 
curve only a slightly projecting ridge mark 
ing the location of the former lumbosacral 
angle The organic nature of the curve is 
shown b) the persistence of this ridge in spite 
of the flexion as a whole and b) the compres 
Sion which the act of flexion is seen to exert 
upon the intervertebral discs os high up as 
the eleventh or twelfth thoracic vertebra. 
H) successive separations of the pelvic bone 
from each other and from the spine without 
other changes of position the lumbosacral 
anterior convcxitv can be graduall) but en 
tirel) removed except for the line of demar 
cation at the upper end of the sacrococc)geal 
inclined plane (the lumbosacral angle) the 
inclination of this plane now appearing to be 
due to the decreasing anteroposterior diam 
cters of these terminal vertebra- 
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bosacral angle into an extended anteriorly comet lumbo 
sacral cur\ e which ma> ev en extend upward so as to form a 
lumbosacrothoracic antenorly convex curve (riR 8c da 
I ig 12 a to h Fig 13 a to h) 

beginning with llexion of the lower extremities on the 
pelvis and of the pel is on the spine as m the intra 
ute me position (Fig i4 b compare v ilh 1 ig 1) and m 
creasing the fle ion as m Fitnire 14 c but to a still greater 
degree the lower extremities bein more and more ab 
ducted \e find that the lumbosac al curve and angle 
disappear except for a sli ht reminiscient ridt,e at the 
s te of the former angle The lumbar spine and the 
sacrum nov form a continuing line vcr> sh htly cur ed 
with the concavity ante lor this cur ed line caudad to 
the line of the thoracic spme being in slight hypercxtension 
Several slight subs diar> ridges abo e and below the 
lumbosacral ridge show the amount of pressure and tension 
under one by the inter crtebral discs The lip of the 
sacrum and the coccyx continue the floor of the pel is in a 
curv e the concavity of which looks ccphalad Hyperex 
tension of the spine wh ch formerly be an with the sacrum 
IS now seen beginning faintly m the upper lumbar verte 
fra: (Fig is J 4 In 3 the thighs are more abducted so 
that the knees rest on the bo just outside of the ribs ) 

If the flexion is still more increased the lumbosacral 
conca e cur e deepens yielding being least in the lower 
lumbar and upper sacral regions more of the sacrum cn 
ters into the pel ic floor which deepens and gro s broader 
from beh nd forward Ilypcre tension of the lumbar 
spine is now definitely indi ated be ng more marked 
above less ma ked below as it curves forward to join the 
sacrum (Fig is 5) 

Finally increasing the fle ion to about the lumbo 
thoracic lunction we finl that the crests of the ilia point 
practically down ard and the anus points upward and a 
little Wkward The lumbosacral concavity deepens the 
higher lumbar and the lower -acral vetlebr* entering into 
It more definitely the lo er lumbar and the upper sacral 
regions still yieldin least The floor of the peU is broadens 
still more from behind forward as more of the lower s crum 
tends to enter into it Hypercxtension of lumbar spme is 
mo e pronounced above and less marked below (Fig 15 6) 

^^^len the lumbosacral ante lor convex curve is de 
veloYied to a nva imunv by extending adducting and ro 
tating inward the lower extremities so that the patellx 
look forward and then an incision is made throu h the 
sjmphysis pubis the lumbosacral anterior con exity 
shows a dehnitc relaxation and flattening of the curve 
(1 1 17 a b) If additional incisions are made through 

both sacro iliac articulations the lumbosacral anterior 
convexity shows a much more marked rcla ation and 
flattening of the cur e (Fig 17c d) The extension of the 
sacro lilac incision on the rght s dc upward through all 
the s ft tissues to the t elflh rib cau es further marked 
relaxation and almost complete disappea ance of the 
curve with sagg g 0! the left pclvns and loin rotation ol 
the pelvis and lumbar vertebrx to the left and dc elop 
ment of a Ions, lek lunibothor cic con ex cu e which can 
be traced as hi h as the second thoracic vertebra On the 
left s de the tense psoasiliacus is seen holding up the left 
pelvis (Fig 17 e f) 

Connect ng the ri ht lateral incision with that through 
the sjmphjsis and continu n it up ard along the right 
side of the whole spine we note that the lumbosacral 
posterior concavity has disappeared but I ght may still be 
seen in a smalt arc and tension on the left psoas diacus 1 
well shown Remains of the long left convexity can be 
traced c pecnlly in the midthoracic vertebra: but the 
lower thoracic and especially the upper lumbar vertebrs 
are drawn to the left by the psoas iliacus and quadiatus 


lumborum the sacrum and coccyx swinging to the right 
because of the separation of the sacro ihac articulation 
(Fig 17 g h) 

After the removal of all tissues on the left of the spme 
as previously done on the n ht the spine lies strai ht and 
flat the only trace of curv aturc beiOo the povtural anterior 
convexity at the cervicotboracic junction already noted 
(the anteroposterior diameters of all the \ ertebr® incrcas 
ing with the sum of the diameters of the bodies and the 
backward projection of the lamina: and spinous processes 
as the spme rests on a non yielding surface) and the anterior 
convex curve of the anterior surface of the junction of the 
Wth lumbar vertebra with the sacrococcy geal inclined plane 
or antenor concave curve no posterior spinal conca ity 
existing when the head is allowed to extend without 
obstruction to the occiput (Fig 171 j k) 

SACROCOCCVGEAL VNTIRIOR CONCAVE CUR\E 

The sacrococc>geal antenor concave curve 
IS an organic curve developed in prenatal 
Iiic and present at term 

Beginning with the attempt to restore the 
embryonic anterior concavity of the spine 
from the lower thoracic region to the coccyx 
(Fig 15 6 compare with Fig i6 17 1$ 16 
and with Fig 14 c) and reversing the steps ot 
this experiment one secs that progressuelv 
as the flexion of the lumbar spine and pelvis 
decreases and moves into extension the lum 
bar spine decreases m hypercxtension and 
falls into line with the thoracic spme the 
latter losing the slight concavo convex line 
developed by the stress from below and be 
coming straight (or with a v ery slight anterior 
concave curve) (Fig 15 5 4 j F compare 
with Fig i6 15 16 ij II 12 12 and with 
Fig 14 c b d Fvg 2 a) At the same time 
the sacrum first follows the lumbar spine in 
becoming straight (Fig 4 3 and then 
moves into hypercxtension (forming the lum 
bosacral angle whose apex is directed ante 
riorly) being now directed obliquely down 
ward and backward with a tendency to be 
come slightly concave anteriorly particularh 
m its lower portion (I ig 15 T compare with 
Fig 16 j 2 and with Fig 2 a) The coccyx 
follows the sacrum but docs not so entirely 
lose its forward direction thus giving with 
the lower part of the sacrum a definite sug 
gcstion of anterior concavity to the posterior 
wall of the pelvis (Fig 15 F, Fig S e i to 8 
compare with Fig 16 12) 

However other processes than extension 
and hvpercxtension of the spine are involved 
in the production of the sacrococcygeal an 
Unor concavity Figure 17 1 j k show the 
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mirkccl change which hi\c taken place in 
the c \trtcbrx as compared with tho c more 
cephalid c ptcialK in the direction of dimi 
nutian of thtir \entroclor al diameter thi 
fictor tending tt produce an anterior oblique 
or eontiae line when een in protilc e\en 
thoui^h no po tenor eon\e\it\ appear 

M<lin I IM OF THt 1 FL\IS 
\foltlun, of the pd IS {the ibdomnnl lloor) 
h\ the loi^er cxlnmilics ntii the to cr spine 
T hi tilde h \ prci lovi l\ show n that fleaion 
andexten lonol the lawerextremitic (thigh ) 
produce repeetneh biekward and forward 
rot itnn u|»on a trin \erse axis of the pchi 

1 I whil< lod l1i< nrufdin" of flu 


METOR AWTOMIC^L BASIS TOR THE S1UD\ 01 SPLANCHNOPTOSIS 637 




C f " h 1 J k 


I-i I -penmcntal stud\ of a ccontl path of t olu 
lion of the lumbo acral anterior come\ cur e «le eloped 
ret o re i\ cl> bj succe e sections of the attachment of 
the pel ic bones to each other to the pine and to the 
th rs Conse lucnl reduction of the pine to its earlier 
cond tion of absence of all or;.anic cu e e\cept the lumbo 
sa ral anfc,!c whi h latter no appears to be due rocrel> to 
cont a tin anteropo tenor delciencj in the sacrococc) 
peal se i bne a b Same subject as n Firntre 13 (9 
LNIIIj The lumbo ac al anterior contex curse 1 de 
loped to Its ma iraum b> exicndin ad(luctin-» and 
rotat n innard the loner e tremilies Then section 
thou h the \'Tnph>5ispubsresullsinade6ntte relaxation 
and flattening of the cur e c d Added inci 10ns through 
both sacro iliac articulations re ult m a marked increa e 
in the rela ation and flaitemn" of the cunc e f I xtend 
1 g the ri ht sacroiliac incision upnard ihrou h all the 
soft tis ues to the twelfth rib cau es further marked 
laxat on and almo t complete di appearance of the cur e 
niU a ginoOfth left pcUis and loin roiationofthepelvis 
and lumbar erteb x to the left and de elopment of a 
Ion left lumbothoracic con ex cur e which can be traced 
as h gh a the ec nd th racic e tebra The left psoas 
il acus ecn holdin up the 1 ft pel 1 g h Connecting, 


the n ht lateral me sion i ith that throu h the simphysis 
an 1 continum it upnard alon the n ht si Ic of the whole 
spine the lumbo acral j ostcr or concav it> disappears from 
view though h ht maj still be seen throu h in a mall arc 
md tension on the left p oas ihacus is well shown ke 
m ms of the Ion left convexit> mav be traced especially 
m the midthomcic ertcl rs but trie loi cr thoracic and 
c pecially the upper lumbar v ertebrx are drav n to the left 
l> the p oas liiacu and the quadratus lumforum the 
sacrum and cocevx swimn- to the ruht owm to the 
eparation of the sacroiliac articulation i j After 
remov n<» all tissues on left of pine a alread> done on 
then^ht andflexm ihehead e And that the whole pine 
lies strai ht and Oat the only trace of curvature bein the 
It ht anterior conca il\ at the upper cer ical pole the 
sh hi anterior con e\il> al the cervieo thoracic junction 
(both of the e curves havm been already noted a being 
functional and been so demonstrated) and the antenor con 
vex curve or an le formed by the junction of the fhh 
lumbar \c tebra with the sacrococcy i^eal inclined plane or 
anterior conca c cur e no posterior spinal concavity 
aipcarm k \\ hen the head 1 extended and the excu sion 
01 the occiput dor ad to the sp ne is unrestrained the 
anterior concavity of the upper cervical pole disappears 


position of the lower extremitie i e exten 
sion adduction and inward rotation 

a The pontaneous position of flexion abJuclonand 
outwa d rotation of the lower e tremit es (tbi hs) is 
accompan cd by a practicallv slrai ht lumbotho acic spine 
and by an obtuse lumbosacral angle (ape entrad) rather 
than by a ry dehnite lumbar anterior convex cu e 
From this an le the sacrum s direct d obliquely dorso 
caud d to the honronlal then sli htly curving caudo 
ventrad it forms a sho t cur c ho c concavity looVs 
e trad The pel c cav ity is rounded re embhng the end 
of an elon'mted melon The pelvic floor looks rather 
directly cauded it i almo t e Heal (dorsoventrad) but 
form ng a li ht curve who e co cavaty looks cephalad 
(Fi I F compa e with F „ lO r and wnth Fig a) 
b Then th adductin and the rotating inward of the 
thi h so that the knees approach each other (without 
mate lally altenn the an le of flexion) cause a defnite 
con ex curve to appear in the lo r lumbar vcrtel rx the 
uppe lumb r and lower tl oracic ertebnc sagging a little 
into Ii ht nteno concavity before the f rmer slrai bt 
line of tl e Ihorac c spine is ained The stress upon the 
pine is vho m by the projection of the mterv ertebral d scs 


from the fifth lumbar to the eleventh thoracic The 
sacrum pa ses obliquely dorsocaudad as in t F but 
apparently to a less e tent pass n into the sacrococcvgeal 
concavity wh ch looks ventrad This conca ity is length 
ened and it is more flattened approach n" the horiiontal 
And hile the dorsovent al depth appears shallower it is 
really the same m it more cephalad portion and increased 
in Its more caudal portion The pelvic ca itv has no v 
become bovlshafed Us cephalocauda J diameter is 
len thened it i narrowed laterally and its depth is m 
ceased to ardthepel ic floor The pelvic floor is directed 
a little more olliquely ve trocaudad le-'inning more 
abruptly toward the tip of the coccyx (Fig 15 i compa e 
nthlig 16 j-d and with I ig 14 a) 
c Then if e tension of th thi hs and knees i added 
the lumbar antenor convex curve becomes more pro 
naunced and extends further cephalad involving more or 
Ic s of the thoracic sp ne The lumb sacral an Ic ap 
proachesawcll rounded ri ht n le all the lumbar and some 
of the lower tho acic vertebrx project entrad in a ma ked 
antenor convex cur e decreasing ceph lad and sag ing 
ntoasli ht anter or concav curve just before the straight 
Imc of the thoracic sp ne 1 r gamed The sacrum passes 
dorsad almost at a ri ht an le and almost in a stra^ht 
hne wh ch includes the upper part of the coccy x The re t 
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TIIF TlIORVtIC bPINE 

1 he slriii,ht llioncic spiiic the a)ilerzorh 
coiica c ihor i< ti spDic In the supine position 
tthen the. idjacent itrxical and lumbar spine 
art blraif,ht the thoracic spine 1 straight 
when the adjacent cciMcal and lumbar spines 
art curxtd m anterior concaxiU this latter 
cur\t maj extend into the thoraac region 
(I If, lit I ig ij) 

\\ hen the forw an! prt sure of the re isting 
urf \ceof the tahlcupon the mercasiDoK hack 
ward projecting spmou procc scs produces 
111 anterior tonxexiu at the cerxicothoracic 
junction a slight relatne concaxitv of the 


adjacent thoracic spine is produced (Fig S 
e I 2 4 s 7 Tig II a g compare with (3 
compare with Tig 17 j k) 

In proportion as cer\ icai and lumbar ante 
nor conxex curxes extend into orin\ol\ethe 
adjacent thoracic \ertebra a more or less 
marked relative anterior concavitj of the 
adjacent thoracic spine is dev eloped s 
d e t b Tig g compare with Fig 10 
fig I compare with Fig 13) Hence an 
tenor concav ity of the thoracic spine is a func 
tional and not anorganic curv e and it is related 
to both the cervical and the lumbar spine 

Comp g th I mbo r I nt eh 

the i p e u 1 the It f th ceput 
t OK p th am h 0 t 1 pi v th i nk nth 
th t nhnth Isp t ht th kof 

11 i th put t com t t tv m I p i 
d ad t th h n t ! pi p wl h th t nk t 
n e that th fo me p t n th I mb I a I 

app a 0 p b t t cl I ph 1 d t 
th th p wh I th I tt p t t pp r 

I d p b t i d h h cphjlad t th th 
p c ( rap F fc d 3) 

ROT\TIO\ OF THE THORVCIC CVOE 
The thoracic cage has already been noted 
as rotating upward and torward upon a 
transverse axis when the lumbar anterior 
com ex curv e dev eloped b\ extension adduc 
tion and inward rotation of the lower extrem 
ities extend ccphalad so as to involve tht 
lower thoracic vtrtebra It has also been 
nottd that this action is accompinied b\ 
incrca ed stress upon the abdomen and its 
contents with forward projection of its 
anterior wall and b\ downward and forward 
rotation of the pelvis upon i transver c axis 
with descent of the svmphvsi (compare Fig 
14 f with I ig 2 a Fi^ 8 c with 8 a Fig 6 c 
f g h with Fig 3 1 f g h) 

\ similar upward and forward rotation 
of the thoracic cage occurs when the upper 
extremities are raised either in front or at the 
side so that the humerus approache the ide 
of the head (ear) (Fig 8h compare with b a) 
thi raising of the upper extremity mcetin" 
with greater re istance m proportion i the 
elbow is extended If thi r«. 1 tance be dis 
rCoUrded and the elbow extended the upward 
and forward rotation of the thoracic cT^e 1 
increased (I ig 8 i) A the thoracic ca-^e 1 
thu pulled upward and forward il tend to 
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drag the lo^\er thoracic or thoracicolumb ir 
\ertebrx forward into anterior con\exitj 
and to cause changes in abdominal stress and 
projection of the anterior walls similar to 
those just described This rotation of the 
thoracic cage with its accompan>ing abdom 
inal changes lends to be increased when the 
head IS extended (Fig 8 j) and also w hen the 
lower extremities (thighs) are extended 
adducted and rotated inward so that the 
patella, look forward (I ig 8 c) the rotation 
and Its connected changes reaching their 
maximum when all three factors are com 
bined (Fig 8 k) 

Rotation of the thoracic cage b> the upper 
extremities is due to contractions frelalive 
shortness) of the deep fibrous tissues connect 
mg these extremities with the trunk and the 
forearm with the arm These fibrous tissue 
contractions have a biological origin similar 
to those connecting the lower extremities 
with the trunk and the leg with the thigh but 
they are much less extensu e than these latter 
In the most advanced postnatal development 
of the human type the humerus can be raised 
to the side of the head (ear) without acting 
upon the thoracic cage spine or abdomen 

A third form ot upward and forward rota 
tion of the thoracic cage w ith similar abdom 
mal involvement is observed in connection 
with some activities of the di iphragm This 
form will be studied in the next chapter on 
The cxpcritncnlal dcclopvicut of the splanch 
iioptoscs and their relation to the body form 

SUMMiVRX 

1 The evolution of the human tjpc is not 
completed at birth The position of flexion 
abduction and outward rotation which the 
lower extremities (thighs) spontaneously as 
sume at term marks a stage in their evolution 
from an earlier biological position towards 
the advanced postnatal human position of 
extension adduction and inward rotation so 
that the patellae look forward 

2 Similarly the upw ard and forw ard rota 
tion upon a transverse axis of the thoracic 
cage observed at term when the upper ex 
tremities are raised either in front or at the 
side so that the humerus approaches the side 
of the head (ear) marks a stage in the evolu 


tion of these extremities from an earlier bio 
logical position toward the advanced postna 
tal position in which the humerus can be 
raised to side of head (car) without acting 
upon the thoracic cage spine or abdomen 
j The human prenatal and at term posi 
tions of both the upper and the lower ex 
Iremities have demonstrable functional ad 
vantages in sub human types of animal life 
but persistence of these positions in the human 
being indicates retarded incomplete or 
reversive evolution of the individual in these 
directions Tendencies tow ard this persistence 
ire always present until the advanced evolu 
tion of the body form is attained Ev en w hen 
attained this bodv form tends to be more or 
less unstable according as one or the other of 
two instincts is the more dominant The 
instinct toward the more advanced post 
natal type of body form is manifested most 
largely through the agency of the muscles (as 
well as the viscera) the instinct toward the 
conservation of the more primitive prenatal 
type IS manifested most largely through the 
agency of the fibrous tissues (as well as the 
viscera) which are relatively short along lines 
made strong by older biological paths When 
ever the muscle instinct lags or is obstruct 
ed the fibrous tissues instinct tends to 
assert itself the more markedly movement 
then being m the direction of rev ersion tow ard 
earlier (prenatal) forms 

4 The at term position of the lower ex 
trcmitics IS due to firm contractions (relativ e 
shortness) of certain of their deep fibrous tis 
sues and the connections of these fibrous 
tissues with those of the pelvis and lower 
spint and through these latter with the more 
cephalad parts of the bodv 

5 Changes in the developing positions of 
the lower extremities and their connections 
ate intimately related to modifications of the 
body form particularly with reference to all 
abdominal walls (anterior posterior lateral 
superior and inferior) as w ell as to modifica 
tions of the positions of the contained viscera 
in the direction of splanchnoptoses 

6 The abdominal walls are thus so in 
timately co ordmated with the spine the 
pelvis the thorax the upper and the lower 
extremities and even the head that some 
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sludv of ill the t htter is nccc ir\ to in 
undtrst inding of the former 

7 \s the tiKinced poslnatil po^sition of 
the lower extremitic (thigh ) in the direction 
of extension adduetion ind inward rotation 
bo that the p'ltell'c look forward is etpcri 
mentall> de\ eloped at term m the supine 
position the following changes m the bod> 
form occur sjnihronousK the trunk thigh 
lateral angle disappears and the whole trunk 
appears to narrow and elongate the pelxis 
rotates downward and forward on a trans 
\erbc axis and the s>mph\sis pubis descends 
the lumbosacral region arches forward in 
marked anterior cona exit) this anterior arch 
ing ma\ inxoKe the lower thoracic spine ind 
then upward and forward rotation of the 
thoracic cage upon a transxerse axis la added 
the abdominal caxitv is contracted from be 
hind forward b\ the throwing forwari of the 
lumbosacrothordcic and the lUac region and 
it appears narrowed from side to side espc 
ciall> in the region of the loins the \iscera 
arc thrown forward and downward causing 
increased stres upon the anterior and antero 
lateral walls which are lengthened b\ the 
descent of the s> mph\ i fand perhaps al ob\ 
the ascent of the thoracic cage) w hite the back 
appears* shortened b> the increased Jumbo 
sat rothoracic posterior concaMtv Ihe reh 
tions of the femur are changed so that it i 
now coniex forward instead of forward and 
outward the outer surface of the great tro 
chanter looking backward and outward 
instead of backward modeling ol the trunk 
pels lb thighs legb and feet dexelops The 
legs describe a slight curse with the conca\it> 
mediad instead of forward and inward and 
the feet continue the cun e of the tibia causing 
supination of the feet with a tendeno of the 
forward part of the feet to oxerlap 

8 \t term the supme position rex eal four 
anteroposterior spinal cune? two organic 
(the lumbo acral ind the bacrococc>geal) and 
two functional (the cerxical and the thoracic) 

9 Ihe cerxical anterior convex curve is 
developed as a re ult of the struggle between 
(a) the instinct to bring the face into the 
frontal plane and (b) an acquired forward 
mdinition or flexion of the cervical or cervico 
thoracic pine The earlie t postnatal factor 


moving toHird the development of 1 cerxinl 
interior convexitj is interference with the 
bickvxiril projection of the occiput dorsail 
to the pine b> bringing the occiput to rest 
upon the simt. phne is the trunk or upon 1 
more anterior plane is in the ordimrv as 
sumption of the supine position thus produc 
mg a forward inclination or flexion of the more 
anteriorly attached cervical or cervicothoracic 
spine Thib factor is present even when the 
head is flexed but its action increases as the 
head is extended When the occiput is given 
free pUj to find its normal position dorsad 
to the spine the cervical spine remains 
straight whether in flexion or extension The 
straight and the curved cervical spine assist 
respectiveU m the elevation or depression of 
th< thoracic cige 

(O The experimental evolution of the 
lumbosacral anterior convex curve max at 
term be developed retro^ressiv ely ilonp two 
paths and it seems to show that thi curve 
apparently develops as the anterior body con 
cavitv of the embryo straightens with exten 
Sion of the spine ind that it apparentlv 
become fixed as the pelvic bones become 
attiched to the spine and to each other 

II Progression toward the development 
of the advanced po tnatal position of the 
lower extremitie assists in modelmo of the 
pelvic cavity and the lower spine thi 
modeling being similar m the two sexe The 
pelvis IS constantly in a condition of unstable 
equilibrium so its angle of inclination its 
axis the contents of its cavity and its rela 
tions as the floor of the abdominal cavity are 
continually shifting more or less 

j2 The upper extremities and the head 
modify the body form largely through the 
spine and through their action upon the 
tendency of the thoracic cage toward rota 
tion upon a transver e axis 
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PERIOSTEAI ERANSPIANrS IN IHI REPAIR 01 DELAYED UNION, 
UNUNITED IRACIURES, AND lOSS OF EONl SUBSTANCE' 

IJYltAIR\ I MOCk MD I \CS Chicago 
AbocirlfA fSgryNth l U nty Mwi I ““ch 1 


A V EAR ago I presented a. paper before 
this societ> on the \alue of periosteal 
- grafts m the repair of dela> ed union 
unumted fractures and loss of bone sub 
stance The practical application of the 
method as sho\\n by some lo clinical cases 
presented ^\as lost sight of m the prolonged 
discussion relative to How Does Bone 
GroA\’ — a contro\ers> almost two cen 
tunes old in the age of modern surgerj and 
undoubtedly a fa\orite bone of contention 
among the ancients 

In Surgery Gynecologv and Obstetrics 
the official organ of the College of Surgeons 
one finds so man> articles on the experimental 
studies of bone regeneration that the student 
IS soon lost in the maze of conflicting state 
ments Reviewing this journal from its last 
issue back to Januar> 1921 one finds at 
least a half dozen articles dealing with this 
controversial subject Other journals espe 
cially the German and French are repkte 
with similar articles 

S r Haas (4) quoting Keith gives an 
excellent review of the theories and beliefs 
held b> man> investigators down to the 
present time As a result of his own experi 
ments Haas ascribes the greatest osleo 
genesis to the periosteum a certain amount 
of osteogenesis to the endosteum — an ability 
to form new bone cells but lacking the power 
to cement together the fractured fragments — 
and very little if any osteogenesis to the 
cortex when stripped completely of its pen 
oiteum and endosteum 
Since Haas publication Carl Rohde (7) of 
Freiburg Germany has published an eiAaus 
ti\ e experimental study of How Does Bone 
Form? He found three sources of osteo 
genesis namely the chief source from the 
cambium or inner layer of the periosteum 
the next source from the endosteum and a 
certain amount of regeneration from indif 
ference mesenchyme cells lying near or in the 
connective tissue surrounding bones (He 

Rcadbd Ch S 


ascribes bone formation in remote tissues of 
the body as m the abdomen m scars m the 
heart muscle etc as due to these indifferent 
mesenchyme cells lying m adjacent connec 
live tissue which through trauma infection 
toxic stimuli or metabolic disturbances 
abandon their indifferent stage and begin to 
build bone) He feels that he has proved the 
ability of connective tissue cells to undergo a 
metaplasia He gives as a law the following 

1 ufidamcntal prerequisites for bone forma 
tion are living osteoblasts or unused remaining 
mcscnclnme cells which can drelop into 
osteoblasts These bone building cells living 
osteoblasts take from the living organism the 
organic and inorganic substances needed for 
bone budding 

Rene Ltricbe and Albert Poheard (5) of 
Strasbourg and Lyons France have pub 
lished an exhaustive studv entitled The 
Problems of the Normal Physiology and 
Pathology of Bones (Pans Masson et Cie 
1926) In a short article (6) m September 
1926 they reviewed their conclusions and 
here we have a new element injected into 
this very old controversy Thev state em 
phatically The periosteum has no true 
osteogenic action It checks osseous mfiltra 
tion which Spreads widely (The old 
‘ limiting membrane theorj for periosteum ) 
Thev continue 

The periosteum does not cover an osteogenic 
lajer with numerous osteoblasts This conception 
IS purely a theoretical one It becomes necessary 
only if an indispensable and fundamental part is 
given to the osteoblasts But when the periosteum 
IS modified by a change of circulation or b\ cedema 
It becomes then a ground for ossification It is 
passively ossified— it docs not make bone m an 
active manner 

The formation of bone is a result of the meta 
plastic change in the connective fundamental sub 
stance This metaplasia takes place m three ways 
(i) transformation of the connective tissue by an 
cedematous infiltration with a multiplication of con 
nective fibrils (2) infiltration by a special substance 
chemically undefined — the pre osseous substance 

t ISoc ty M h 9 1 
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(3) deposits m that sub tance of a calcareous mu 
(urc of calcium phosphates an 1 calcium ca bonates 
O ous metaplasia can occur in all t>pcs of con 
nectne tissue embryonal t>pc fibrous tvpc etc 

rhej further de&enbe the characteristic 
changeb in bone m the neighborhood of frac 
tures which we have heretofore ascribed to 
atrophj from disuse and state 

It seems that as a result of rarefaction of bone 
there is produced a local cd oversuppb of calcium 
hicb provokes an oss ous metaplasia n tht ur 
rounling onne tive tissue 

Contrarv to this last statement we have 
the conclusions of Allison and Brooks (i) in 
an article on Rone \troph> to the effect 
that non use of an extremitv resulting m 
bone atrophj has no effect upon the regenera 
tion of bone at the site of bone defict Thej 
showed that bone atrophj caused no imreasc 
in the amount of organic or inorganic salts 
and concluded The prore s of bone 
atrophj is not a change m the characteristics 
of bone as a substance It i a change onlv 
m the amount of bone present 1 he chemical 
composition remains unchanged 

1 hus the problem of how bone regenerates 
following a fracture or los of tontinuitv is 
still a muted one In reviewing the literature 
and in following his own experimental work 
one is impre ed with the similantj of all 
animal experimentation on the subject and 
the efforts of most investigator to prove or 
disprove the limiting membrane theorv of 
periosteum the presence and location of a 
cambium lav er and the presence of or lack of 
osteogenesis m one or all of the three bonj 
lav ers 

The recent work of Lenche and Policard 
is a notable exception to past investigation 
^\hlle their conclusions ma\ not be accepted 
jet thev should serve to stimulate others to 
attack this problem from the function il 
phj siological and chemical standpoints 

As a result of all the e vears, of expenmen 
tation bv manj inve tigators and the prac 
tical application of certain method b> 
various surgeons the autogenous bone graft 
has become a fixture in bone surgerj At 
hr t onlv the cortex was transplanted and 
we can readilv understand the contentions 
of Murphj and other that this graft served 


onlj as a bridge the graft itself dvmg and 
being replaced bj new bone grow in" out 
across this bridge from the end of the 
fragments Cortex alone has verj little 
osteogenesis 

Later ■Mbee Lew is Phemister Cotton 
and a host of other surgeons advocated the 
use of all three laj ers m the bone transplant 
periosteum cortex and endo teum Report 
of their results combined with animal expcri 
ments seemed to prove conclusivelv that 
such a graft liv ed \\eknow from experience 
that It repaired tht defect m a bone caused 
bj unumted fracture the remov al of a tumor 
or other cause 

However without exact knowledge as to 
how the bone regeneration occurred or 
which laver of the graft was responsible for 
its viabiUtv and osteogenesis the practical 
result of reconstruction of the bonj defect in 
the skelctjn was ccurtd Those of us who 
have Used this graft know its value 

Dclag mere (,) opened a new chapter m 
bone surgerv with his report of results in the 
Use of the osteal periosteal transplant He 
describes his technique for an implant to pro 
mote regeneration of bone It is not a graft 
but mcrelj' supplies the elements mdi pen 
sable for formation of bone He declare 
that conlrarj to what Albee savs it is 
possible to reconstruct anj part of the skele 
ton and cure anv pseudo arthrosi and obtain 
the de ired results in a simple effectual and 
more certain manner than w ith Albee grafts 
He obtained excellent and complete results 
in 244 of his 273 cases The graft should con 
sist of the periosteum lined throughout with 
a thm lajcr of bone The bone strengthen 
the transplant holds tht periosteum stretched 
and keeps it in good shape to facilitate the 
reconstruction of the bone \ tibia can fur 
nish about 22 centimeters of such tran 
plants Hi illustrations show how he roii 
up a rectangular graft on the periosteum side 
to insure a proper curve to tit in its new bed 
The bone periosteum strips are implanted 
side bv side end to end and overlapping the 
bone side toward the bone bed The edoC 
are slipped under the periosteum all around 
When an angular space 1 to be filled in he 
ties two sheets together at an angle the 
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fl-ips irc kept m phcc by suturing the soft 
parts 

Goodwin m 1800 first ascribed osleo 
genesis to periosteum Ollier in 1857 de 
scribed the subperiosteal resection of diseased 
bone showing that the repair of the defect 
occurred from the retained periosteum Albee 
was one of the first to insist that periosteum 
must be included in the bone graft Haas 
and later Rohde m their experiments attnb 
uted the chief osteogenic ability to period 
teum Delagemtrc cmphatvcaU> claims that 
his osteal periosteal transplant is superior to 
the bone gr ift because it contains more of 
the periosteum the element indispensable 
for bone formation 

Leriche and Policard refute this claim of 
actue osleogene'jis m the periosteum but 
state that the periosteum is modified b> 
change of circulation or cedema and thereb> 
becomes the ground for ossification — it is 
passi\el> ossified 

The outstanding fact in this resume is that 
to pcnosteiim alone oj all the bone la\crs ts 
ascribed a definite role in bone regeneration 
In addition to this uniformit> of opinion 
concerning some power in the periosteum for 
bone regeneration I ha\c rcpcattdl> ob 
ser\cd the following facts which gue addi 
tional weight to the argument in fax or of 
periosteal osteogenesis 

1 When the bone is exposed at operation 
for old unumted fractures the cortex is 
roughened ind completcl} denuded of perios 
teum for a distance on either side of the site 
of fracture The ends of the fragments may 
be osteoporotic or osteosclerotic but m 
either exent periosteum is absent for a 
xariable distance from the ends of the 
fragments 

2 In cases of dela> ed union of fractures 
following sex ere trauma or trauma from 
repeated efTorts at reduction which are 
finally operated the periosteum is xer> thin 
almost impossible to raise without tearing 
and shredding ind ofttimes has completed 
disappeared from the ends of the fragments 

3 In the application of a Lane plate in a 
recent fracture saj within the first 2 xiceks 
the rcbulls are far better than when a Lane 
plate IS used in a case of delated union or an 


unumted fracture In the latter case the 
plate IS usuallj applied to a bone with xerj 
poor periosteum or one completely denuded 
of it 

4 Subperiosteal resection of ribs phal 
anges metacarpal and metatarsal bones for 
osteomyelitis other than tuberculous almost 
uniformly results in regeneration of the bone 
exidenth from the retained periosteum 
When the periosteum is completely removed 
with the bone proper this regeneration docs 
not occur or is greatly delayed 

3 We have sacrificed 8 dogs m the last 
year m an endeavor to secure regeneration of 
bone across gaps of varying lengths by means 
of a pure periosteal graft In dogs the 
periosteum is so thin that it is almost im 
possible to raise it without shredding pro 
aiding no cortex is left adherent to it Thus 
far we have not succeeded in closing in this 
bony defect with a periosteal transplant in a 
single instance We have found however 
that when we completely denude the bone 
of periosteum for a distance of 3 to 4 centi 
meters on cither side of a transverse fracture 
or from the end» of the fragments in the 
case of the removal of a small section of the 
entire bone non union results The absence 
of periosteum at the site of and adjacent to 
the fracture resulted m non union in 6 cases 
examined from 3 to 6 months after this 
operation In 3 of these cases bone regen 
eration had commenced but in each instance 
it was at the margin of the periosteum and 
not at the ends of the fragments (Tig 1) 

From these observations and from the 
clinical cases about to be reported the follow 
mg conclusion is justified Periosteum is 
necessary for the regeneration of bone and 
therefore in cases of delayed union unumted 
fractures and loss of hone substance periosteal 
transplants "when properly fitted about the 
site of the damaged bone dull result in healing 
and reconstruction of the defect 

In making this statement I do not claim 
that periosteal transplants are superior to 
the osteal periosteal transplants m all cases 
nor to the generally recognized autogenous 
bone graft in certain cases I believ e in many 
instance^ a certain amount of cortex remov ed 
with the periosteum is advantageous chiefly 
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because It gues strength shape and founda 
tion to the transplant I belie\e further that 
in the larger bones uhere there is a consider 
able loss of contmuit\ the osteal periosteal 
transplant or thu autogenous graft is supenor 
to a pure periosteal transplant But in these 
cases I uill in the future rcmo\e as large an 
amount of periosteum as po sible with the 
bone graft 

I cnosteum alone of all the three lasers of 
bone has receded the majorit\ of\otesofall 
in\ estigators as being the one Ia\er mo t in 
dispensable in osteogene is Bearing this in 
mind let us e\ duate the ^a^ous kinds of 
transplants and grafts 

A Cortical graft 

1 Of the least ^ alue because it contains no 
periosteum 

2 It setae chiefl\ as a means of internal 
piloting but as such is superior to an\ in 

organic or heterogeneous internal splint 

B Autogenous bone graft 

1 Of more value because it contains some 
periosteum 

Because of the narrow strip of perios 
teum which this graft usually ontains it is 
of less value than those methods which tran 
plant larger amount*! of periosteum 

3 The cutting and trinsplanting of this 
graft require more time a much more cum 
bersome technique and considerablv more 
trauma than either the osteal peno teal or 
periosteal transplant 

4 Its one advantage over the latter two 
transplants is that the solid cortex contained 
m this graft lurnishcs an excellent means of 
internal splinting or fixation of the fragments 
a point of pecial v alue where there i a wide 
lo s of continuitv 

C Osteal peno teal transplants 

1 Of great value because wide strips of 
periosteum can be remaved with a thin laver 
of cortex 

2 Such a transplant tan be removed more 
quicklv and planted in the bonx defect with 
far IC'S Icchrucd dtfticuUie than either the 
corticil or full bone graft 

It 1 superior to a pure periosteal graft 
onl\ in tho e case m which a lo of bone 
substance make it ncees arv to hold the 
periosteum more firmlv and in a gixen hape 


for example in the form of a cone or a wide 
plate 

4 It reconstructs the defect in the bone 
more rapidlv than is the case with the usual 
bone graft— because of the presence of a 
greater amount of periosteum 

D Periosteal transplant 

1 Of great value because of the lar^e size 
of the transplant which can be removed a 
much larger piece of periosteum than the 
narrow strip usualU adherent to the auto 
genous graft 

2 It can be removed with a blunt instru 
ment stripped off readily and more quickly 
than either the osteal penosteil or full bone 
graft 

Because oi its thinness it can be w rapped 
about tucked m and brought into the closest 
apposition with the bone fragments to be 
repaired 

4 It can o\ trlap the ends of the fragments 
ind be sutured to the edges of the periosteum 
remaining on the bone often at a considerable 
distance above and below the site of bone 
defect 

<: There is far less trauma to the bone from 
which a periosteal graft is obtained than 
when a complete bone graft is made The 
healing of this additional wound i quicker 
and le s painful 

6 1 he technique of a periosteal transplant 
is much simpler tan be performed far more 
ripidly and there is less operative trauma to 
the alreadv damaged bone especially to its 
adjacent peno teum which is frequently 
peeled off and markedly destroyed because 
a greater amount of the shaft mu t be exposed 
in doing a complete bone graft e pecialK a 
sliding graft 

7 In my hands it has giv en quicker recon 
structive re ults than have my ca es of 
autogenous bone graft I cannot thu far 
see any material difference between it and 
osteal periosteal tran plants as to rapiditv 
of repair I begin to believe that the latter 
ha the advantige when there is a lo s of 
bone ub tance 

We know auto^enou bone grafts are a 
ucce W e know that o teal peno teal 
transplants are a success and are lecuvmj, 
more and more favor as a simpler procedure 
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The chief reason for continuing the use of 
pure periosteal grafts is to prove or disproxe 
their \alue and if the> continue to pro\e 
successful then the> surely form the simplest 
methoa >et de\ised for the repair of delated 
union and of unumted fractures except 
perhaps tho«;e \\ith marked loss of bone 
continuit) 

CLINICAL OBSERVATIONS OF PERIOSTEAL 
OSTEOGENESIS 

Animal experiments often fail to 1,1% c the 
true counterpart of similar conditions in the 
human body It^\ouldseem therefore that 
for practical surgical purposes carefully 
recorded observations of our experiences with 
bone work in the human should receive the 
greater consideration m arriving at our con 
elusions With this in mind I wish to report 
m> clinical experiences dunng the last 4 
>eTrs with periosteal grafts leaving certain 
experimental problems which have grown 
out of the work to be reported at a later dale 

In 1912 I operated on a >oung lady for a 
bone c>st of the proximal phalanx of the 
fifth finger In the freeing of the soft tissues 
from this bone shreds 0! the penosteum were 
peeled of! also The entire diaphysis of the 
phalanx was then removed and the defect 
w as filled in with a cortical bone graft taken 
from the tibia The transplant was composed 
onl> of cortex Subsequent X ra> examina 
tions made at intervals of 2 to 3 weeks 
showed bon> regeneration occurnng first 
along the inner margin of the transplant but 
separated from it There was no question but 
what the new bone was growing from rem 
nants of the periosteum and not from the 
cortical bone transplant The latter showed 
no evidence of bone regeneration but finally 
became fused with the new bone growing in 
ward from the periosteum 

This same ) ear I resected the upper end of 
the humerus for bone c>st with pathological 
fracture in a bo> of 17 jears The defect was 
bridged with a 6 inch bone graft from the 
tibia This time I carefully included petios 
teum cortex and endosteum in the graft 
Frequent \ raj observations showed bone 
regeneration but most marked and first noted 
along the penosteal side of the graft and espe 


ciallj between the periosteum of the host 
and penosteum of the graft 

Dunng the next few jears I had several 
cases of autogenous bone grafts in unumted 
fractures after removal of bone tumors in 
repair of skull defects and m certain plastic 
operations on the nose In spite of infections 
fracture of the grafts and the usual complica 
tions the average surgeon in bone work 
meets union m all cases was obtained but 
often months and in one case 2 years elapsed 
before the desired end was gained Observa 
tion and experience taught 3 things first 
quicker results were obtained when penos 
teum was included in the graft second the 
larger the amount of periosteum transplanted 
the earlier did a large amount of callus form 
and third in manj cases of old unumted 
fractures the bone fragments were sclerosed 
and completelj denuded of periosteum and 
in these periosteum as a part of the trans 
plant was absolutely necessary 
Subperiosteal resection of a portion or of the 
entire shaft of a bone the seat of osteomj elitis 
has been advocated bj a few authors since 
Ollier first described this procedure in 1857 
Biuman and Campbell (2) give an excellent 
report of this procedure in a number of cases 
and conclude that regeneration of the shaft 
takes place from the retained periosteum 
that the role of the endosteum in the regen 
cralion is slight and that success can be 
obtained in all but about 10 per cent of cases 
other than tuberculosis I have performed 
subperiosteal resections for pyogenic osteo 
mjehtis of the phalanges metacarpals and 
metatarsals m over 50 cases also in several 
cases of the larger bones The periosteum 
often in shreds is carefully peeled aw av from 
the diseased bone with the surrounding soft 
tissues The length of the member is mam 
tamed by traction Following this procedure 
the regeneration of the diaphysis of the bone 
can be observed by repeated subsequent 
roentgenograms The first picture will show 
a complete absence of bone while the sub 
sequent films show the gradually increasing 
shadow of bone growing m from the retained 
penosteum This periosteal regeneration of 
bone stimulated undoubtedly by the infec 
tion and over rich in osteoblasts because of 
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the earh stages m m\oIucrum formation 
ne\crtheless demonstrates for practical pur 
poses the great osteogenic properties of 
peno tcum 

M\ experience with operating upon recent 
fractures is limited and is becoming less 
extensive each succeeding \ear of practice 
A review of the records of the last ^oo cases 
of recent fractures admitted to mv ser\ice at 
'st Luke Hospital shows that in onU ?i 
cases have open operations been performed 
Lxperience teachc one to be content with a 
fair anatomical result rather than to seek 
for a perfect alignment of the fractured frag 
ments as shown b\ the \ rav picture The 
latter de ire neces itatcs mare frequent opera 
tions the former eliminate open reductions 
and in the end gives quicker and more uni 
form good result 

When a recent fracture is operated upon 
there IS adde<l to the original trauma the 
operative trauma The original trauma has 
already done considerable damage to the 
periosteum as is shown Dv the redema 
hxmorrhaj^e and shredding of the perios 
teum The operative trauma can add 
markedlj to tins damage Trcqucntl) we 
see the bone complefe/v denuded of penos 
teum during the act of exploring the site of 
fracture and after reduction and some means 
of iixation has been applied the wound is 
closed with the site of fracture still denuded 
of periosteum This to m> mind is the chiel 
rca on for the longer delav m securing union 
in open reduction of fractures and accounts 
for the greater number of non union ca es 
following operation a compared with closed 
reduction Repeated efforts at closed rcduc 
tions in the same case will likewise frequently 
result in non union Here again the addi 
tional trauma i re ponsible Just as we have 
been so thoroughlv drilled in the importance 
of closing the peritoneum before closing the 
other lay ers of the abdomen m order to pre 
vent hernia so must we drill the surgeon m 
the importance of covering fracture site and 
bonv defects v\ith peno teum in order to pre 
vent nonunion Therefore whenever it 1 
ncce arv to operate upon a recent fracture 
the site ol fracture i now alwavs covered 
with peno teum after the reduction and 


fixation hav e been attained This peno tcum 
can usually be obtained from the shaft adja 
cent to the fracture peeled off by a blunt 
penosteotome either completelv or left at 
tached at the margin nearest the fracture It 
can then be wrapped about laid acros and 
tucked in around the fracture site It can be 
sutured to the peno teum on the oppo ite 
fragment or to adjacent soft tissue in order 
to hold it in place and sometimes the closure 
of the soft tissues over the transplant is all 
that Is necessary Case illustrating periosteal 
transplant m recent fracture 

CvSe I j \ colored male 22 vtars ol age (case 
of Dr Thomas A Noble of Ha vc> Illinoi and 
operate 1 upon at Ingall s Memorial Hospital) sus 
tain d a fra ture of hi rght femur middle third 
on S ptember 10 19 5 There was ma ked over 
rid ng of the f agment \ Thomas splint wa 
appi <J with good mechanical tr ction for 3 weeks 
but ithout r duction The pat ent v as then 
a xsthetized and st enuous effort at clo ed rcduc 
tion was mad but without succcs The traction 
appa ntus as again appl cd and maintit c I for 2 
eks but eduction as not obtained At the end 
of 4 c ks f these fl rts the it r was called to 
pc at upon the ca e At perati n the lower 
fr gment wa lound d placed backward and up* 
ard CFg ) A band of muscle lay betwee the 
fragments whi h ma\ h ve accou ted for the 
failu c of closed reduction It cqui ed considerable 
eff t t secure a reductio and appositi n of ih 
fragments Thev i i e hel I in end to e d appo 1 
tion b> means of an inte nal splint con sting of an 
ml arocduil v beef b e peg B\ the time th 
as c ompltshed the adj cent fragme ts were 
fatrh <1 auded I pc lO teum \ p nostcal trans 
plant as obt me J from the right tibia c ns sling 
of a p ec of p ostcum app vimately 6 mchc 
longanla nchc wide rem \cdb a blunt perios 
t ot m As far a the nakef coild see no 
t as attach i to the p r ostcum anl its 
meth I of remo al b blunt iissection precluled 
th emo al of c rtex Th s pi e of peno tc m \ as 
then rapped o c and across the ant nor s rface 
of the fr cturc Fig res 3 and 4 sho' th gro th 
of thi pc losteum and the pa t t pla) d in se uring 
apid unton n th case The patient a iis 
charged from the h spUal n D cember 26 anl 
ta alkmg ithout a crutch or can he the 

X a\ of Januarv 0 10 h s made ju t 3 months 
after the operatic 

Iht next ca e illu trates the use of peno 
teal tran plant m ca e of ddaved union 
Fewer cast, of delayed union are being 
operated upon thin formerly becau ehcreagam 
experience 1 proving that mas age pas ive 



MOCK PERIOSTEAL TRANSPL\KTS IN REPAIR OE DELA\rD UNION 647 


motion of adjacent joints and persistence in 
treatment a\iU usualh result in the desired 
end Diathermy has seemed to he o! \aluc 
in a number of cases in which callus forma 
tion was undulj sow But we occasionallj 
ha\c a case in which the ddaj in union 
thre itens to ^i\c non union or in which the 
disability can undoubtedly be shortened by 
operatue interference 

C\ r Miss Dc\ 24 \earb of age (case of 
Dr G ^\ WaKoord of South Holland Illinois) 
sustained a fracture of the right humerus middle 
third March 6 ig 6 (The middle third of the 
humirus and the lower hird of the tibia arc two 
sites prone to delated union m my experience) 
The case was referred to the author ser\ice at 
St Luke s Hospital for operation on May i 1926 
At operation the site of fracture was exposed and 
the fragments found to be approximated about 
one fourth of their circumference The periosteum 
on either fragment was practically absent No sign 
of callus was present The fragments were brought 
into perfect alignment and held thereby with an in 
ternal splint of beef bone peg This peg di 0 crtd from 
the usual round peg It was the author s triangular 
shaped peg with notches cut in one angular edge 
which enabled the pushing of the peg from the 
canal in the upper fragment downward into the 
intramedullary canal of the lower fragment more 
readily A pure periosteal transplant was then 
remosed by blunt dissection from the right tibia 
This transplant 4 inches long and i inch wide was 
laid across the anterior surface of the humerus at 
the site of the fracture and sutured to the penos 
teum where it was intact on the humerus about 2 
inches either side of the fracture The interesting 
fact in this case is the development of new bone 
along this transplant so that the callus forms an 
arch over the site of fracture but no evidence of 
callus is present on th« other surface of the humerus 
even 10 months after the operation was performed 
In February ip 7 the \ rav examination shows 
this fracture united on the Surface where the trans 
plant was applied but still ununiled on the opposite 
surface Examination shows good strength even 
with this half union that is present I believe this 
case IS most valuable in proving the development 
of new bone from a pure periosteal transplant A 
better and perhaps more rapid result would have 
followed the complete surrounding of the humerus 
at site of fracture with the periosteal transplant 
(Figs 5 and 6) 

Better results from this method have been 
obtained in cases of ununited fractures than 
b\ any other method heretofore employed 
by the author Thus far 30 cases of unumted 
fractures have been treated with or without 
internal splinting In all of these cases union 



Fi I \on union in do 3 monli s after opc alive frac 
ture m which periosteum as tripp tl from ends of fric 
turctl fragments Note the bone regeneration occurring 
from the margin of the rolled up periosteum on the di lal 
fragment and growing ac os the an„lc to unite with the 
proximal fragment 

has resulted In of these case the beef 
bone pegs had to be removed later because 
of persistent infection and in one case the 
peg was removed because absorption of the 
shaft of the bone was threatening the de ired 
end result Latterly 1 have abandoned this 
method of beef bone peg internal splinting 
except m rare cases as will be explained 
later and the results are better 

Case 5 S G male 25 years of age was referred 
to my service lor operation for unumted fracture of 
the radius in November 1924 He had been oper 
ated on by another surgeon some 8 months pre 
viously at which lime a beef bone peg was inserted 
m the intramedullary canal of the fragments 
This operation was performed 8 weeks after injury 
for delayed union The X tay picture taken at the 
time the case first came to my attention showed 
this peg in position but no evidence of union At 
operation the site of fracture was exposed and the 
fragments of the radius were found completely 
denuded of periosteum The ends of the fragments 
were found osteosclerotic above and osteoporotic 
below The beef bone peg was holding the frag 
ments m alignment and it showed very little evi 
dence of absorption The operation consisted of 
cutting away the ends of the fragments back to 
where fairly healthy bone was present The peg 
was left in situ The shaft of the upper portion of 
the radius was then exposed more thoroughly and 
from this a piece of periosteum about i inch wide 
and 3 inches long was raised by blunt dis ection 
downward almost to the end of the upper fragment 
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It a 1 ft inta t at th po nt ani smpl\ turn <] 
I n a 1 a a flap uf p ri t um a ro th gap 
th bn in 1 utur d to the p 1 teum on the lo v r 
frafcm nt Bv thi man u r th tran plant as 
fr t at t upp r n I an I ti che I a d se g as 
h ng at Its 1 r 1 and h n turned do n ar I 
th r r ambium la\e f the per 0 t um lac d 
ut ard \ th th ut r la r of pc lost um xt t 
th b 

In the (liscu ton troustd when th>& paper 
uj» presented some doubled if penosteum 
turned upside down would grow bringing 
the old limituio membrane idet of periosteum 
to refute m\ cl um I his mineuAer has been 
rejitited in other cases ^Mth the re uU that 
the perio tcum doc grow and e\en bndge 
aero a bone delect Ihc c ease make me 
feel that another law can be added to WolfI s 
law nameK ^ r bone dc clops alon^ the 
pull decreed b\ the bone il ts lo repltce and b\ 
the function divtindcd of it No limiting 
membrane i nice saiw to preaent new bone 
growing wild or in am other direction than 
that demanded b\ tlie bod\ function 

The ub equent \ ra\ picture taken of 
Ca e dig 7 b and 9) show delinitc!> that 
new bone deaelopmcnt started along thi 
up side down perio teal tran plant and re 
suited m recon tructing completeh the shaft 
of the radiu 
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mcnt and serving as internal splints A small frag 
ment of loose bone was found on the posterior 
aspect of the lower fragment of the radius and this 
was left m place The right tibia was then exposed 
and a periosteal transplant the complete width of 
the tibia and approximately s inches long was 
remo\ed b> blunt dissection A piece of fascia 
approximately 2 inches wide and 5 inches long was 
removed at the same time and left attached to the 
outer border of the periosteal transplant thus form 
mg a transplant composed of pure periosteum and 
fascia This transplant was carried to the defect in 
the radius The fascia was first sutured to the soft 
tissues in such a way as to form a fascial septum 
between the ulna and the radius The periosteal 
portion of the transplant was then wrapped around 
the radius forming a bridge across the defect and 
covering about two thuds of the citcumfctencc of 
the radius It was sutured abo\e to soft tissues in 
close apposition to the bone and a sutures were 
applied below approximating it to the periosteum 
on the lower fragment 

The left tibia was then exposed and a similar 
periosteal transplant devoid of fascia however 
was removed b> blunt dissection no cortex being 
obtained and was transferred to the defect m the 
ulna This transplant covered approximately one 
half the circumference of the ulna and bridged 
across the defect in this bone \\ hde an assistant 
was closing the operative wounds m both lower 
extremities the soft tissues were closely approxi 
mated about the repaired fractures in the ulna and 
the radius and the wounds were closed The arm 
and forearm were encased in a plaster splint with 
the forearm flexed to approximately a right angle 
Figures 10 and 11 show these fractures before the 
operation and i week following the operation The 
progress of this case is illustrated by the subsequent 
roentgenograms (Figs 12 and 13) Union was slow 
because of the marked loss of bone substance in 
each bone which had to be filled in b> new bone 
before union could occur I believe that the prog 
ress was also delayed by the presence of the beef 
bone pegs which (Figs 12 and 13) caused con 
siderable absorption of the cortex immediately 
adjacent to the pegs Massage passive motion and 
hvdrothcrapy were used continuously on this arm 
after the eighth week great care being exercised not 
to disturb the fragments unduly 

On October i 1926 union seemed quite firm 
although the roentgenogram failed to show com 
plete filling in of the defects The splint was re 
moved and the patient allowed to use the arm very 
slightly vvith the hope that function would stimulate 
further and more npid growth of new bone After 
3 weeks It became evident that there was some false 
motion m the ulna This was demonstrated by 
observing the arm under the lluoro cope On 
November i 19 6 I re operated upon this case 
making an incision over the site of the fracture in 
the ulna On the lateral posterior surface of the 
ulna there was a definite bridge of new bone com 



Itg 7 UnumteJ fracture of radiu operated on \ovem 
berj 1914 flm taken November 30 10 4 showing, perios 
teal iransplant remo ed In 1 lunt dis cction from the 

C roximai fragment an I turnctf down ard as on a i mge 
idging the i inch defect in the bone thus the pe losteal 
Iran plant as up idc down the inner laver pointing out 
ward The internal plint is a I cef bone pc placed in the 
medullary canal 8 months pre lously 

1 ij, 8 Same case as in I igure 7 6 montl s later Note 
the thickne s of the periosteal transplant showing that all 
of the regeneration has taken place m the transplanted 
penostcum 

Fig 0 Same ca e as m Figure 7 showin the completed 
reconstruction of the defect m the radius 


pktclv across the defect but on the upper and inner 
surface no new bone was present and the beef bone 
peg lav in its bed complclclv exposed and easily 
movable The radius was palpated through this 
wound and was found to be surrounded by a good 
callus and quite firm The beef bone peg in the 
ulna was removed The left tibia was again exposed 
and was found to be covered with a thick velvety 
periosteum which was thicker and richer m blood 
supply than the original periosteal transplant taken 
from this tibia An osteal periosteal transplant the 
width of the tibia and jmcheslong was removed by 
blunt dissection along its lateral edges but bv a 
chisel along its middle thus removing a thin piece 
of cortex with the transplant This transplant thus 
consisted of an osteal periosteal graft with osteal 
substance along the middle of the transplant ap 
proximately to /( inch in thickness and pure 
periosteum along the margins This was trans 
planted to the defect in the ulna the osteal portion 
lying in the groove made by the removal of the 
beef bone peg and the penoste il portion wrapped 
about the upper and inner surface of the ulna It 
was held in position by a few sutures in the soft 
tissues and to the periosteum on the fragments 
above and below Figures 14 and 15 represent the 
growth of this osteal periosteal transplant and the 
subsequent repair in the defect in the ulna The 
plaster splint was removed on December 27 1926 
and the patient was discharged with the imunited 
fractures completely healed and united on January 
10 1927 14 months after my original operation for 
repair of non union in these bonts fractures 
which had gone 13 months before this treatment 
was instituted 
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Ihis> case illustrates cxtremch util that 
porio teum it ill iorm neii bone and mil 
bridge across e\cn a marked loss of sub 
stance in the shaft that in the e old case 
with changes in the bone characteristic of 
poor blood supplv the beef bone peg can 
dtla> the healing process b> ciu ing bone 
absorption and that a more or less thin piece 
of cortex attached to a wide strip of pcrios 
tcum furnishes a better method of repair 
The osteal portion of such a transplant can 
be made suJBcicntl> thick, to gne substance 
and strength to the transplant thu furnish 
ing a certain amount of internal splinting 
The wide strip of periosteum attached to this 
narrower osteal portion can be wrapped 
around the shaft of the bone to be repaired 
thus furnishing more osteogenic tissue than 
1 usualK contained in the usual autogenous 
bone graft U hile such a transplant max 
not ha^e the tinished mechanical touch of an 
autogenous graft cut b) the twin saws jet it 
can be rcmo\ed more quick!) ba blunt di 
section and with a chisel and mallet and will 
contain almost j times as much periosteum 
as the autogenous graft cut b\ the former 
method In m\ hand this method take at 
lea t one third le s time than I consumed in 
cutting and fitting m\ autogenous grafts 


While 14 months seems a long period for the 
repair of old unumted fractures }et i ca o 
took 2 tears before complete union occurred 
in a 'a}mewhat similar case in which an auto 
enous graft was used But the abotecase 
illustrates the chief point I am endeatonn 
to make \i2 that the pure periosteal trans 
plants did form new bone and in the case of 
the radius bridged across a bon\ defect of 
approximatelt inches 
Casi. R \ male iS sears oltf referred b 
Dr C O Wiltf DR of Ch sterton Indiana on 
October 2 IQ25 This bo> had suffered a fractu t 
olthel sc end of th shaft of the radiu o August 
31 iQ After r jscated efforts to urcrefuction 
It became ncccssa > to rcso t to an pen ope at on 
The case ssas referred to another hospital m 
Chi go beptemb 6 192 and one of the sur 
gcons op rated attaching a Lane plate to the shaft 
of the r d u in or ler to hold th fragments m 
appo ition The boj made a g od r c er> from 
the op ration an 1 g 0 I union h d appa entlv been 
s c red b\ the cn i of 5 months All spl ts were 
retno ed and h s as alio ed to use the rm fteeW 
He had no t oubl ith the membe until ne d3> 

3 jea s and 0 m nths later while play ng m the 
school % rd he cemed to feel s mething gi'o 
this a m He had no pain but sh tly the 
si ght swell ng dc eloped Dr Charles II DewU' 
of \ Iparai o In 1 ina made an \ i examiDatio 
hich ho e 1 that the Lane plate had loo c 1 ana 
there i as either a n fracture or n n un n at the 
5 te of ih old fractu W Ise p t f motion 
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Fi 16 Ununit d fracture of radius of 3 >cars duration Operation Lane plate 
rcmo\ed fragments adjuste I and strips of periosteum removed b> blunt disse tion 
from the p oximal f agment and turned down ard aero s the site of the fracture 
formin'* a periosteal bnd e chiefl> alon" the lateral surface Fir t him was taken 
I \ eck after operation 

1 1** 17 Same case asm I igurc 16 taken 16 da>s after operation Note the growth 
of tl e periosteal tran plant 

ti 8 Same ca e as m F cure 16 months after operation The per osteal 
tran plant has fused with the haft Note that the regeneration of thi bone is 
best at and nea the transplant 

Fi 19 Same case as m Figure 16 si owin'* a green stick fracture at this site ii 
months after operation for unumted fracture Note that the new bone along tl e 
lateral margin where the periosteal tran plant was apf lied 1 the only portion of the 
shaft not refractured 


could be easily demonstrated The case was 
brought on September 7 19 5 to Chicago but as 
the original surgeon had moved to another city the 
boy was entered on my service at St Lukes Hos 
pital At operation one of the screws from the 
Lane plate was found lying in the soft tissues and 
the other screws loosened up so that the plate was 
easily removed The fragments below the plate and 
about the site of the fracture were denuded of 
periosteum The ends of the fragmentb were ostco 
porotic This softened bone was removed thereby 
freshening the ends of the fragments Thev were 
in very good alignment and no efiort to change the 
alignment was made The shaft of the radius above 
th« site of the fracture was exposed and a strip of 
periosteum was removed by blunt dissection and 
turned down across the site of the fracture Treat 
effort was made to secure an abundance of penos 
tcum across this defect in the bone and some of the 
strips were therefore turned down so that the cam 
bium layer pointed outward The anterior surface 
of the bone alone was covered however Figures 
16 17 and 18 show the rapid healing which occurred 
in this old fracture From the findings at the time 
of operation this was definitely an unumted and 
not a recent fracture The fracture had nevet united 
under the Lane plate The bov was discharged 10 
weeks after the operation with firm union 

Since writing the foregoing we have had an 
extremely interesting additional observation m this 
case On September 8 1927 while playing ball 


the patient fell sinking on his extended right hand 
He immediately fell pam at the site of the old frac 
lure and observed an angulation deformitv Swell 
mg of the forearm npidly followed He was again 
taken to Dr De Witt o{\ilparaiso Indiana who 
examined the arm with the X rav and diagnosed a 
fracture at the site of the old fracture He w'ls sent 
at once to my service at St Luke s Hospital Ex 
amination showed a slight angulation slight swell 
mg and point of moderate tenderness directlv over 
the site of the old unumted fracture described 
above Study of the roentgenogram which be 
brought with him and of a second film taken 3 
weeks later (Fig 19) showed the following There 
IS a line of fracture through approximatelv two 
thirds of the shaft of the radius resembling a green 
stick fracture The unfractured portion of the 
radius consists of one third of the lateral portion of 
the cortex where the periosteal transplant was 
placed across the site of the old fracture just ii 
months previously This unfractured portion shows 
strong healthy bone but slightly bent The mar 
gins of the fragments of the fractured portion and 
the shaft above and below this fracture are some 
what osteoporotic and you can still see drill holes 
used for the Lane plate 4 > ears ago In other w ords 
firm union of this old unumted fracture resulted 
along the anterior margin where the periosteal 
transplant was laid but that portion of the shaft 
which was not covered by the transplant showed 
poor osteogenesis 
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Thi ca e is t\cll as Case (Pigs 5 and 6) 
demonstrate conclusi\el\ that a pure perios 
teal transplant containing no cortical bone 
substance whatsoeter ttill gro« and form 
ne« bone StutU of these roentgenograms 
shows that this new bone in\ol\es the cortex 
immediateK under the periosteal transplant 
howc\er m the portion of the shaft not cox 
ered b> the periosteal tran plant new bone 
did not grow so that there was a partiall> 
ununited fracture of the shaft I ha\e not 
obserxed this condition m anx of the other 
cases \et these two ca es enable us to arnxe 
at the following conclusions 

1 The peno teal transplant will form new 
bone but it max be limited onl) to that por 
tion of the shaft cox ered bj the transplant 

2 To in ure complete union in an ununited 
fracture at least two third of the shaft at 
the ite of fracture should be cox ered bx the 
periosteal transplant 

3 More rapid and more complete healing 
of the ununited fracture xxill re ult if the 


shaft at the site of the fracture iscompletelj 
surrounded b> periosteal transplant 

Case 6 J T male of Belo t \\ consm 38 
years of age In Ma ch 1923 this patent as in 
an e plosion and sufTered a sexcre c mpound frac 
lure of the upper third of the r ght leg The soft 
li sues 1 ere badlx lacerated and a fr gmenl ap 
p ox matel 3 nch s iong \as blo\ n from the shaft 
0/ the t bia at the junction of the middle and pper 
(hi d Consid ruble doubt xisted s to h ther 
the leg should be amputated The nler \ as called 
to see the case a lex days lat r a d agre 1 n ih 
Dr Benj min Fosse that his treatm nt of debnd 
me t foUox ed by the Carrel Dakin meth d of irnga 
tion w just fied and m ght re ult in sax ng the 
bmb A erj marked infection de clop d ixhch 
persisted for x eek Eight months elap d before 
we felt it X as safe to attempt repair f los f bo c 
substance in the t bia Figure 0 sho the condi 
tion of the tib a at that I me 
On \p il 3 Q24 the author \ e t to B loit and 

operated ipon this c e ith Dr Fosse Operat on 

cons t loffresheningthcupperfragmentof the tib 

and f cutting a a\ the o teo cl ot po ti n of 
the lo r f agme t ol th tib a This J ft a g P ot 
appr xmatelx inch s to be file I , ' 
charg g SI s still persisted from the 0 nd n the 
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Fi" 24. Lnreduced comminuted fracture of the tibia 
and hbula operated upon weeki afte injur> Operation 
fractu e reduced and held in all nment b) beef bone pe 
intram^ullarj pi nt the fractur s le then co erea b> 
peno teal Iran pi nt remo ed and turned doftmward from 
the I roxiinal fra'nnent of the tibia 


Fi Same ca e as m Fimirc 4 howiD" the repai 

of the fracture and almust complete absorption of the 
beef bone pe" , months after operat on 
1 1 6 Sam ca c as in Figure 24 taken 10 months 

after operation Patient has been norkin" for j months 
complete restoration of fund on 


soft ti sue and therefore a complete removal of old 
infected tissue in the neighborhood of the fracture 
tvas made at this time \ beef bone peg was in 
erted in the mcdulUrs canal of the loner fragment 
of the tibia and v.orked upward into the medullarv 
canal of the upper fragment thus forming an in 
ternal splint which held the tibia in proper align 
ment Next a strip of periosteum 3 inches long 
and the entire width of the upper fragment of the 
tibia was removed b> blunt dissection downward 
but left attached at its lower margin and turned 
as on a hinge downward over the defect in the tibia 
Strips of periosteum were next removed from the 
anterior surface of the lower fragment of the tibia 
and were laid aero s the defect Soft tissues were 
closed over the defect as well as possible but com 
plete closure could not be ecured becau^^e of the 
amount of tissue which it was necessary to dissect 
awav becau e of the old infection 

Patient made a slow but progressive recovers 
and the growth of new bone from thc^ perio teal 
strips IS well lUu trated in Figures 20 21 and 3 
The soft tissues closed over the area except for one 
small persistent sinus Solid union bad occurred in 
this case b> Januarv 1926 — i >e3r and 8 month 
after the operation \t thi time the sinus would 
remain closed for a few weeks and then would open 
but with verv little discharge Since the patient 
was at work and \ as getting along verv well it was 
m> judgment that thi condition should be left alone 
for at least 6 months more fearing a recurrence of 
the infection if another operation was attempted 
too soon In June 19 6 however I was called »n 
consultation on this case b\ the insurance companv 
V ith another surgeon of Chicago This surgeon 


fell that the case should be. re operated upon at 
once and the beef bone peg removed \ week later 
I was told that this surgeon bad removed the beef 
bone peg I have learned that the old fracture 
showed good union but that the beef bone peg was 
Iving loose in the medullarv canal with softening 
of the bone immediate!) m the neighborhood of the 
peg Hi operation consisted simpK of removal of 
the peg and curetting awav the soft portion of bone 
m the neighborhood of the peg The wound healed 
and the patient was discharged from the hospital 
in 4 weeks Patient now has good firm union with 
out anv evidence of infection and approximatelv 
73 per cent of function in the knee joint 

Observation of a series of 3 \ rav films taken on 
this case from 3 weeks after mv beef bone internal 
plinting periosteal transplantation to June 1926 
a little more than v ears after the operation again 
demonstrates that peno teum will grow and form 
new bone 

If I were operating upon this case todav 
instead of using the beef bone peg I would 
u e an o teal peno teal transplant as de 
senbed under Ca-e 4 This case however 
does illustrate that the re tontion of perios 
teum across the marked defect in thi tibia 
resulted m regeneration of bone and do ing 
in of the defect It is mv judgment that the 
defect do ed more rapidlv than would have 
been the ca-c if I had U'^ed a narrow autog 
cnous bone graft containing onlv a small 
amount of penosteum Further the cutting 
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of such bone graft in an area where infection 
had been rimpint a few montht* before 
would have mule recurrence of the infection 
more probable 


C \ 1 / D 13 male 4 > ar Id cf red to m> 
s r 1 at 'll Luk Hjpitalb D ^obJ JIar r> 
111 no n N N mb 0 3 b ause of an un 

r d d fra t r f th I ft t b nd fibula j t 

bel the m i lie thir I Th njurj occ rred 

Otbro osad \ ffrthd been m le to 
u u 1 n b\ th cl s 1 m thod \t operation I 

founf a th k fibre s b 1 b t en th fragm nts 

of the tibia m{ o d f nt rpo g s ft t sue and 
tib ou t ue h t n ti of non union Th s 
\ a cut a\ a\ anJ th I f the fragme I fr sh 
ned Ih alig m nt nl app iti n ma 1 b> 
in nt ame lull b f bo p g used as b e 
splint \ p n t al tra p! t as th n moied 
f m th pp r porti of th haft of th tibia 
on t g of th Ich f th t b a a d about 4 

inches in 1 gth a d a 1 efulh w app d and 

utur d about the t f f acture F gu es 4 s 
an 1 6 h th ub que t deielopm nt of bo e 
an 1 un on of th fr tu e in thi case 
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Six of the ease in which peno teal trans 
plant ha\c been used ha\c been in old frac 
turc of the tibia In all but 2 of these I haa c 
been able to notch the upper fragment and 
sharpen the lower fragment in such a waj 
that it fitted into the notch thus giaiHo 
apposition and a certain amount of fixation 
without using anv foreign material for lixa 
tion The method of external hxation b\ 
splinting and b\ circular band of plaster of 
I aris described at the end of this article ha 
obxiatcd the need ot internal splintino in the 
majorit) of m\ ca es In i of the e ea es the 
delect was coaered b\ periosteum secured 
from the adjacent shaft and hxation ecured 
b\ 2 Putti band which were later removed 
W hentx cr Putti or I arham Martin band are 
used great care hould be exerei td to ee that 
the e are applied around the bone out ide of 
the peno teum and not next to the bone 
denuded of peno teum In another case in 
which internal hxation was neee ar> I 
chiseled a narrow rather thick piece jI cortex 
from the adjacent haft to w hich w as attached 
wider portions of pure periosteum Thi 
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osteal portion formed the internal splint while 
periosteum furnished the osteogenic tissue 

C\se 8 F F male 30>carso{age referred on 
Januarv 17 1927 for reconstructive operation on 
his foot Eight months pre\iousl> he had suffered 
a fracture of the first second and third metatarsals 
of the right foot These had united but patient 
complained of severe pain in the sole of his foot 
when walking or standing Examination showed the 
proximal portion of the first metatarsal was dis 
placed backward and into the sole of the foot 1 am 
was undoubtedlv due to pressure on this displaced 
proximal fragment \t operation incomplete union 
of this fracture was found The proximal fragment 
was so badU displaced that the dcformitv could be 
overcome onlv bv complete removal of this frag 
ment The removal of this left the joint surface 
of the scaphoid bone exposed with a gap of approxi 
match 2 inches between it and the distal fragment 
of the first metatarsal \ periosteal transplant was 
removed from the right tibia with a small piece of 
fascia attached to its outer margin This fascia w is 
sutured to the soft tissue so that it formed a cptum 
or curtain over the joint surface of the scaphoid 
The periosteum was rolled into a tube and sutured 
to the periosteum of the distal fragment and to the 
soft tissues in the sole of the foot thus forming a 
pure periosteal transplant across the defect in this 
metatarsal Figures 27 and 28 show the rapid 
development of new bone which filled in the defect 
and resulted m a complete cure m this case 

Case 0 G W female ^svearsofage operated 
upon at Gar> Indiana with Dr Ira Miltimorc on 
Julv 15 1927 had suffered fracture of both bones 
of the forearm middle third some 8 months pre 
viouslv Several ittempis at reduction were made 
and fail alignment of the fragments was finallv 
attained The fragments were immobilized with 
mechanical rather than plaster splint and immo 
bihzation was ver> imperfect \t the end of 6 
months the case was referred to Dr Aliltimore 
He attempted b\ do ed reduction and immobihza 
tion to secure union and b> the end of 2 months it 
was evident that permanent non union existed 
operation the sites of fractures were exposed by two 
incisions the ends of the fragments freshened and 
attempt to wedge them together bv notching made 
No internal splint was used The absence of all 
periosteum about fractured fragments was defi 
nitel> noted \ large strip of pure periosteum was 
then removed by blunt dissection trom the right 
tibia and this was divided equalh into two parts 
one portion of periosteum was wrapped approxi 
matelv one half wav around the shaft of the radius 
and the other portion about tbe shaft of the ulna 
at the site of the fractures The wounds were then 
packed and a piaster splint with circular bands of 
plaster of I aris bandages applied for external 
splinting as described below Sterile gloves and 
gowns were then again put on bv the operator and his 
assistant the splint in the neighborhood of the 


wounds carefully covered by sterile towels and the 
packing then removed from the wounds for inspcc 
tion Slight adjustment was necessary to s< cure fair 
anatomical alignment of the fragments soft tissues 
and skin was then closed This patient now has 
unionofboth fractures (November I 1927) Figures 
29 30 and 31 show the growth of the periosteal 
transplants 

IVTERWL V'ERSUS E\TFR\ VL SI LINTINC 
Before granting the \ aluc or superiority of 
such a transplant as this thm soft periosteal 
tissue the question of fixation and alignment 
of the fractured fragments must be met If 
we will acknowledge that the periosteum on 
a complete bone graft is the chief osteogenic 
H\er of the graft then the chief function of 
the cortex or hrm bone of the transplant is 
to act as an internal splint to bridge across 
the defect holding the two ends fixed and m 
alignment In the majority of cases this 
cortex splint must be held in close approxima 
tion and fixation to its. host by some foreign 
material such as chromic catgut or kangaroo 
gut autogenous or ivory peg wire etc 
Groves stems to favor a peg or wire as, firm 
fixation IS of prime importance and he states 
that when a peg is used dead bone is of equal 
value to an autogenous bone peg 
Since foreign material must be included so 
frtqucnllv with the autogenous bone graft 
then why should we not rcbort to some form 
of foreign material as a means of internal 
splinting and fixation of the bone fragments 
combined with the easier obtained and far 
superior large periosteal grafts In many 
cases the fragments can be held in approxi 
mation and fixation by the use of external 
plaster of Pans splint with plaster of Pans 
encircling cast above and below the defect or 
the fragments can be impacted after freshen 
ing or even held by kangaroo gut and then 
the defect wrapped with the periosteal graft 
But when this is impossible or there is a con 
siderablc lobs of bone substance to be bridged 
then either a cortical graft must be used or a 
foreign material substitute employ ed 

lollowing the above reasoning I began 
the use of beef bone pegs as a meins of 
internal splinting when nece'^sarv some 4 
years ago Recognizing that the round 
beef bone peg filling the entire medullarv 
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canal /requentlj resulted in absorption of 
the cortex adjacent to the peg I had made a 
triangular beef bone peg iihich came into 
contact with the niedullar> canal at onl> 3 
points This peg has absorbed more npidK 
than the round peg and has caused less bone 
absorption A number of methods ha\e been 
dcMsed for pushing or pulling the round 
beef bone peg from the intramedullarj canal 
of one of the fragments downward or upward 
into the medullarv canal of the adjacent 
fragment The method usuallj used is that 
of clii cling a small window in the shaft of 
the upper fragment inserting a pair of artcr> 
forceps and grasping a suture threaded 
through the end of the beef bone peg already 
inserted in the opposite medullarx canal 
Iraction upon this suture then pulls the peg 
upward or downward into the adjacent canal 
This technique adds considerably to the 
length of the operation To oaercome this 
objection I had the trungular beef bone peg 
notched \ small spatula could then be 
lipped between the approximited fragments 
grasping these not hes each in turn and 
shoMng the peg upward or downward into 
the adjacent canal This overcomes most of 
the difficulties of inserting a beef bone peg 
\ ears ago I ga% e up the use of Lane plates 
of wire and of other metallic material as a 
means of internal iixation due to three facts 
first the presence of these metallic substance 
frequently resulted in bone ab orption sec 
ond It wa frequently neces ar\ to remove 
them third in the majority of cases some 
better method of fixation could be secured 
The same objections can be applied to the 
use of the circular beef bone peg and also to 
the triangular peg I have been forced to 
remove two beef bone pegs and another 
surgeon ha removed one of the pegs that I 
have inserted and careful ob ervation of the 
\ rav reproductions m thi article how 
that m a feu cases bone absorption has 
occiirrerl I herefore I am It s and less prone 
to u c anv method of internal fixation except 
the o teal perio teal graft when there i 
con idcrable bone defect In all other ci e 
I have found external plinting sufficient 
In all ca es of open reduction of fractures 
or of operation on old unumted fractures I 


am now using the following plan of external 
splinting After the operation is complete! 
on the bone proper and before the soft tissues 
are closed over the repaired fracture the 
wound is carefully packed and protected 
from contamination UTnle this is bein 
done an assistant is molding a plaster of 
Pans splint of the desired length for the 
extrcmitv One laver of thm sheet w addin 
or often no padding at all is used The splint 
IS then applied directlv to the limb opposite 
the operative wound The splint is fixed to 
the extremitv b\ a few turns of a circular 
plaster of I ans bandage applied in the case 
of a leg first about the thigh then just below 
the knee above the site of the operative 
wound \nother circular plaster of Pans 
bandage is thrown around the splint and 
lower extremity just below the operative 
wound Only one or two turns of this plaster 
bandage is applied below at this time Dur 
mg the application of this plmt and circular 
bandage an assistant has held the extremity 
in proper position to maintain the appo ition 
and alignment of the fragments The opera 
tor and one assistant now put on fresh sterile 
gowns and sterile gloves clean linen is pul 
under anti over the extremity and sterile 
towel are packed carefully into the margins 
of the splint so that the packing m the opera 
tive wound tan now be removed leaving the 
operative held sterile The repaired site of 
fracture is carefullv in petted and any slight 
readjustment of the fragments that is neces 
sarv IS made This can all be done before 
the splint has become too hard for slight 
readjustments By actual inspection the 
operator now knows that he has his frag 
raents properly aligned and while the as i t 
ant holds the extremity until the splint be 
comes hard the soft tissues and skin can be 
closed by the operator The splint can non 
be strengthened by further plaster of Pan 
bandages 

I his patient can be returned to his bed 
and rav pi turcs taken the next dav and 
in cxerv ca e thus far the fragment have 
been m exactly the position arranged at the 
operation This in pection method 1 so 
simple that one wonder why wehavcalway 
closed our wounds in the past and then 
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applied our circular casts or splints con 
stantly dreading that the fragments %\ould 
slip and often finding ^\hen the \ raj picture 
IS taken that the> ha\e slipped necessitat 
mg further operation or manipulation 

CONCLUSIONS 

1 The consensus of opinion of practically 
all in\ estigators on the subject of How Docs 
Bone Grow? indicates that periosteum of 
all the three bone la\ers contains the chief 
osteogenesis 

2 Pure periosteal transplants containing 
no cortical substance whatsoc\er m the 
cases herein reported ha\ e resulted in union 
of fractures in delay ed union in repair of 
ununited fractures and in bridging across 
large bony defects Studies of the serial 
\ ray pictures in each case show the new 
bone formation starts and continues from 
the transplanted periosteum 

3 Experience in this method has taught 
that best results are obtained the more com 
pletely the shaft at the site of the fracture is 
covered by the periosteal transplant In the 
neighborhood of these old fractures espe 
cially with non union the adjacent fragments 
are practically always completely denuded 
of periosteum Therefore the aim of this 
transplant is to replace as nearly as possible 
this osteogenic layer 

4 External splinting as a method of hold 


mg the fragments in alignment is far superior 
to any method of internal splinting or fixa 
tion bv means of foreign material such as 
Lane plat^ wire beef bone pegs etc 

5 When there is considerable bony defect 
which must be bridged the autogenous graft 
or better the osteal periosteal transplant is 
probably superior to the pure periosteal 
transplant 

6 W^chever method bone graft osteal 
periosteal or pure periosteal transplant is 
used more rapid and better results will be 
obt lined if a large piece of periosteum is 
employed to surround most of the shaft at 
the site of the defect 

7 In practically every case m which an 
autogenous bone graft is indicated the same 
repair can be obtained more rapidlv and 
with less trauma to the tissues by the use 
of an osteal periosteal or pure periosteal 
transplant 
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EXPERIMENTAL STUD\ OF THE TACIOR OP BILIAR\ STASIS 
IN THE PRODUCTION OF GALL STONES ^ 

Ti\ CLO\CR H COniFR M D St Loui Mis ouri 


CIURLFS F ILLINCUORTII 
b IShl t h\oct 

S tasis of bile m the bilnrj tract has 
lonj, been considered a prcdispos.ing 
and exciting cause of gall stones At 
tention has recentl> been called anew to this 
factor bv the experimental «ork of W hitaker 
who has produced gall stones in cats b> the 
stagnation of bile alone To induce stasis of 
bile in the gall bladder he cut and dilated the 
sphincter of the common bile duct of the cat 
a procedure which has been shown to prexent 
rctithng of the gall bladder Nine hours, after 
ward the cat was gi\en a fat meal to cause 
partial cmptxmg of the gall bladder and was 
then starved for several da>s when autops> 
showed a stone apparcntlv a cast of the 
shrunken gall bladder 

Production of stones in the tall bladder b> 
stasis alone seemed so striking that we have 
repeated and extended the experiments of 
Whitaker Hi technique for the production of 
stasis b\ cutting the sphincter was earned out 
on i8 cat In man\ of the experiments dc 
Scribed b\ Whitaker iodized oil was intro 
cluccd into the gall bladder to demonstrate 
the sta IS of bile To eliminate this factor 
w hich w e thought might pla\ some part in the 
process described bv \\ hitaker the iodized oil 
was injected into the gall bladders of onlv 7 of 
the 18 cats In the gail bladders of the 11 cats 
in which Stasis had been produced but no 
iodized oil injected there was not the slightest 
trace of the formation of stone Six dogs 
similarh treated likewise did not show 
Stones Of the 7 cats m which iodized oil was 
injected into the gall bladder 3 had semi solid 
masses re embhng the stone descnbcil bj 
W hitaker As iodized oil seemed (o be the 
deciding, factor in the production of these 
ma c mother eric of experiments was 
performed m whieh no stasi was produced 
Iodized oil was merelx injected into the nor 
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mal gall bladder Similar masses were some 
times found in these gall bl ulders althou h 
no stasis xxas present These experiments 
seem to indicate clearlj that the iodized oil 
rather than stasis was the important factor 
intheproductionoftheso called gallstones 
The semi solid masses which were produced 
in the gall bladders containing Iipiodol seemed 
to be similar to those described bj Whitaker 
These masses have little resemblance to hu 
man gall stones Thej arc greenish black 
soft and homogeneous xar>ing m size some 
times occupj mg the entire gall bladder E\ 
amination shows the presence of fat globule 
in the specimens W e were inclined to think 
at lirst that soaps were present but chemical 
examination did not confirm this Cholesterol 
was not found which again stronolj su go ts 
that the) bear little relation to human gall 
stones but instead result directl) from the 
presence of iodized oil 

Believing nevertheless in spite of our nega 
live experiments that stasis is undoubtedlj 
one factor m the production of gall stone 
in man we performed experiments m which 
stasis of the bile was associated with another 
important factor infection Stasis of bile 
was produced in cats after the method of 
U hitaker b> cutting the sphincter of the 
common biJc duct Stasis was produced m 
dogs bv another method xxhich insured com 
plete stagnation in the gall bladder and )et 
did not cause ob tructive jaundice This i 
made possible bv the anatomical arrangement 
of the ducts in the dog Two lateral hepatic 
ducts join the common bile duct at a con id 
erablv lower level than the junction of the 
middle hepatic and c\ stic ducts T he common 
bile duct can thertfort be ligated m its upper 
part so that the middle hepatic duct drams 
onlv into the gall bladder from which empt' 
ing is prev ented bv the ligature Thi tech 
nique in ure complete stasi m the gall blad 
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dcr and at the same time maximum concen 
tration of bile 

SimuUant-ousl} \\itli llit production of 
sta<?is b> these methods in cats and doj^s 
organisms iverc introduced into the gall blad 
der bacillus coh staphj locotci and strepto 
cocci being used The animals were sicrificed 
after periods \ ir>ing from a few da>s to se\ 
eral weeks Neither cholelithiasis nor chronic 
cholecystitis was thereby produced in any 
instance 

Experiments were then performed m which 
substances w hich might ser\ e as nuclei for stone 
formation were placed within the gall bladder 
where stasis of bile had been induced In 
some instances infection of the bile w as added 
1 issues of parenchy matous org ms fragments 
of metal gauze calcium lactate cholesterol 
lecithin and colloidal substances were used 
No stones w cre formed under an\ of these con 
ditions In one cat howeacr in which apiece 
of gauze infected with bacillus coh was m 
serted into the gall bl idder a marked degree 
of chronic cholecystitis resulted 

In another group ol cats the sphincter of 
the common bile duct was cut ind the walls of 
the gall bladders in some instances the mucosa 
and m others the serosa were thoroughly 
cauterized with phenol Autopsy of the am 


mals after \ ary mg lengths of time did not 
rc\eal any stones 

As another point against the importance of 
St ISIS as the sole factor in the production of 
stones IS the fact that those mdixiduals whose 
bodily constitutions are issocnted with the 
greatest imount of stasis in the gall bladder 
namely the Msccroptotics arc not so likely to 
have stones as the short obese type This 
point is elaborated in a paper by Sherwood 
Moore now in press 

( hmcal opinion has suggested the impor 
tance of stasis of bile infection and the pres 
cncc of nuclei in the gall bladder as factors in 
the production of gall stones in the human 
Wt have not been able however to induce 
cholelithiasis m experimental animals by 
either stasis alone or by stasis combined with 
infection of the bile even m the presence of 
various foreign bodies Obviously other con 
ditions seem necessary for gall stone forma 
tion A likely factor may be intramural in 
fection especially since clinical investigation 
by one of us* has shown its frequent presence 
in cholelithiasis even when the bile is sterile 
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I NFLUENCES which fa\or or prejudice 
the iuccessfui outcome of the surgical 
treatment of rectal or rectosigmoid il 
carcinomata readilj di\ide themselves into 
two groups — extrinsic anti intrinsic The ex 
trinsic are modifvmg influences such as age 
general condition of the patient duration of 
the lesion with its attendant signs and symp 
toms and various local conditions associated 
with the neoplasm such as its size situation 
and mohiUtv the presence or absence of me 
tastasis both 1} mphatic and \ isceral fibrosis 
Ijmphocjtic infiltration and h>alinizatJon 
ihe intrinsic influence with its attendant 
efTett on extrinsic influence is represented by 
the activity of the cancer cells themselves 
I rom the surgical standpoint extrinsic (ac 
tors except such elements as age and such 
general ev idence of re istance as the extent of 
local resistance expressed m terms of fibrosis 
and so forth determine the so called oper 
abilit) of each case This controversial ap 
pellation implies conditions favorable and un 
favorable to the removal of cancerous growths 
conditions which m borderline cases must be 
measure! and evaluated b> the judgment 
experience and courage of the surgeon 
Nowhere is there an> dissension from the 
dutum that metastasis to the liver rules out 
radical resection except in the small group of 
cases in which removal of the growth with 
restoration of the lumen of the bowel seems 
advantageous as a palliative measure 

Fortunateb one maj re cct portions of the 
prostate gland or seminal vesicle or perform 
hj sterectom) in the course of an operation for 
extirpation of rectal carcinoma w ith relativ ely 
satisfactorj mortalit) m certain selected 
cases hether or not the high mortality and 
morbiditj and end re ults m this particular 
group of ca es warrant radical operation is 
extremelj questionable and one wonderj. 
(considering the fact that man) patients suf 
fermg from inoperable carcinoma of the rec 
turn who have been subjected to palhalive 
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colostomv enjov a relativ el) satjsfacforj 
existence for i or 2 )ears) whether exten t\e 
technical feats which unquestionabl) produce 
prolonged disabilit) are compatible iiith 
sound judgment Occasionally one of the e 
extremely radical operations is followed bi 
prolonged freedom from recurrence and en 
courages the practice of attempting to remov e 
large fixed carcinomata but if the sacrifice of 
important organs is necessar) m the course of 
the operation more often than not such feat 
re uU m high immediate mortaht) and earl) 
recurrence In the light of comparativ e re ult 
with other therapeutic agents however the 
suppression of carcinoma calls for extension m 
the scope of operability 

Undoubtedl) the best prognosis m the sur 
gical treatment of rectal carcinoma attend 
that ver) favorable group of cases in which 
operation ma) be performed earl) and m 
which the grow th is not faxed has not involved 
the l>mphatics and is found on resection not 
to have invaded the musculature of the colon 
In this group of cases the operative mortalit) 
is cxtremel) low for an) t)pe of re ection and 
the percentage of cures is v er\ high \\ e hav e 
not grouped our cases as favorable and un 
favorable but taking the cases which have 
been subjected to resection as a routine we 
find that in approximately half of them there 
has been no recurrence at the end of 3 )cars 
and in a third the patient is alive and free 
from recurrence at the end of ^ vears The 
operative mortaht) in the whole group for the 
double operation of colostomy and po tenor 
resection was approximately 6 per cent 

Our rule in cases m which meta tasi to the 
liver has not occurred is to attempt the re ec 
tion of the offending grow th in ev cr) case if it 
I not wholl) immobile from fixation to ad 
jacent organs 

Fortunatel) metastasis is a slow proce 
and even Emphatic involvement doe not 
take place npullv The fir t recurrence 
opCTxtion is u uall) rioted in the liver Death 
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T\BLE I— GRADE OF MMICN WCY \ND MCT\ST\SIS \T 01 ERATIOV 
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from metastasis to the lu er is painle i m the 
majont> of instances in marked contrast to 
the long dra\\n out suffering which accom 
panics ulcerating adherent and inoperable 
grow ths Sepsis from 1116*50 huge foul surfaces 
rather than metastasis is the cau e of death 
Local fixation unquestionabU is the cause of 
refusal of radical operation more frequentl> 
than internal metastasis 
The inadMsabiht> of excluding the possi 
biht> of metastasis is exidenced h\ the fact 
that man\ times one feels that the hard U mph 
nodes in the immediate x icinit> of the growth 
are an exidence of extension of the carcinoma 
However this may frequentl> beprovederro 
neous b\ microscopic examination and it is 
unwise to assume from palpation that all 
1> mph nodes arc cancerous man> nodes will 
be found on more careful examination to be 
inflammatoiy and the possibiUt) of radical 
operation will not be excluded 
The duration of the grow th and its situation 
influence the surgical outlook enormous!) It 
IS a difficult problem to fix the exact duration 
of s> mptoms and signs in a case of rectal car 
cinoma since at the time the patient appears 
for treatment sjTnptoms and signs have been 
present for man> months and not infrequent 
ly for >ears In the average case of rectal 
carcinoma observed at the Majo Clinic 
symptoms have been present for more than a 
>ear Since the signs and sv mptoms alwa>s 
consist of blood in the stools change in bow el 
habits or some obstructiv e phenomena the 
growth must have progressed to the point of 
ulceration or occasional!) to subacute ob 
struction before the patient is aware of its 
presence The t)pe of growth influences the 
duration of s)’mptoms and signs depend 
ing on whether it is a rapidly progressing 


cellular carcinoma or a, more slowlv growing 
t)pe 

The situation of the grow th is of importance 
from the standpoint of prognosis because the 
pathological t)pes var) in different parts of 
the rectum and because of the influence on 
the time at w hich sv mptoms and signs appear 
Most growths in the rectum occur m its am 
pullar) portion or higher at the rectosigmoidal 
juncture 1 he smallest percentage of grow ths 
arc in the anal canal and around the external 
anal onhee The latter growths are usuall) 
epitheliomata and can alwa)s be recognized 
bv the most superficial general examination 
It seems entirel) reasonable that the> should 
be observed m their earliest stages On the 
conlrat) however man> cases of several 
) ears duration are on record 1 he 1) mphatic 
drainage in this area is forward into the groin 
rather than retroperitoneal and lateral as it 
w ould be w ere the grow th higher but in an) 
event once the l)mph nodes in the groin are 
involved radical operation is useless and the 
prognosis is hopeless 

Rectosigmoidal growths are not readil) felt 
b) the examining finger but occasional!) thev 
telescope themselv es into the ampulla of the 
rectum and mav be palpated easil) The diffi 
cult) of determining the exact situation of the 
growths b) proctoscopic examination is dem 
onstrated in this class of cases m which opera 
tion sometimes rev eals the grow ths at or 
above the rectosigmoidal juncture although 
the) have been observedph>sicall> well down 
in the middle of the rectum In women 
growths in this situation are usuall) palpable 
through the vagina particular!) if fixation has 
occurred since the tendenc) of a growth in 
the lower part of the sigmoid is to drop down 
into the cul de sac and fasten itself onto the 
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po tLnor wall of the utcru Recto jgmoidal rectum extirpation b\ either the graded oper 
growths, require in abd iminal t\pc of opera ation of coIos.tom\ and posterior resection or 
tion which IS t more formidable procedure the abdominoperineal t\pe of procedure as 
than po tenor re ection f illowmg colosfomv idcocated Jones or Mile maj be carried 
ind vet becau c of their carlv obstructive out with low mortalitj and satisfactorv end 
signs thev should be recognized in an earlier re ults 

stage than the lower growth of the rectum \ge is another factor which influences prog 
projier Bv u ing a graded operation which no is most cmphaticallv Fortunatel) the 
consists of colostomv and an interior tape of average age in ca t of carcinoma of the rec 
rc cction one of u (I ankm) ha removed the turn is more than \ears Most of the pa 
rectosigmoid an 1 rectum down to the anal tients at the iMa>o Clinic have been between 
canal in a trio of , consecutive case with the a-^es of 4^ and 60 and most satisfactory 
but I death I his reduction in mortahtv has end results have been obtained b\ radical 
been due to cv oral factors the most e sential operation on the elderlv patients There i 
of which arc adequate prt operative prepara ample clinical evidence to the effect that the 
tion and the use of spin il ana the la The prognosis m rectal carcinoma in the earlier 
operation permits wide removal of the Ijm decades is highl> unfavorable Unfortunately 
phatic structures and the remote results there are a great many cases of carcinoma of 
should be sati factorv If the growth is situ the rectum in patients between the age of 0 
ated in the mulille or upper portion of the and 50 and even below o The active ti sues 
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n I \denoma in which the ce Is are pra ticall> com 
pletely differentiated for this reason it is called bem n 

of >outh instead of resisting cancer in\asion 
invite Its spread and the joung person who is 
host to a malignant neoplasm has little chance 
for longevity regardless of the t>pe of thera 
peutic measures instituted The Ijmphatic 
senescence and tissue mactivit> common to 
advancing > ears offer a much more satisfac 
tor> first line of defense than the vital ehs 
ticit> of )outh 

PVTIIOLOGY 

Carcinoma of the rectum like carcinoma of 
other parts of the gastto intestinal tract is 
usually of the adenomatous or gland t>pc 
occasionally a squamous cell epithelioma or 
epidermoid carcinoma is found but it is usuall> 
situated at the anus When a squamous cell 
epithelioma is found above the anus its origin 


Fi Vdeaocarcmoma "raded i iti an adenoma The 
celU m the acmi m the upper left hand corner are practicallj 
completely differentiatea while those m the acini m the 
n ht and lo m part of the section arc not the latter art 
therefore cancerous 

is explained in the same v\ ay as that of cpithe 
lioma of the stomach and gall bladder the 
regenerative cells of the glandular epithelium 
in these organs have the power to produce 
cither a secrctor> (glandular) epithelium or a 
protective (squamous) epithelium In this 
senes of cases there was ilso one melano 
epithelioma situated just inside the anus this 
is rare in the rectum Adenocarcinoma of the 
rectum like carcinoma of other parts of the 
intestinal tract pre ents different gross forms 
papillar> poljpoid mucoid ulcerating inhl 
trating napkin ring and so forth It is also 
liable to infection and degcnerativ e proce se* 
as well as to ulceration Microscopically the 
cells of adenocarcinoma of the rectum may be 
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(litlerenti ited to such a marked degree and 
\rrinj,ccl in glandular or acinous formation 
with uch good cell alignment that thc\ ap 
jieir almo t like normal rectal mucous glands 
a number of the c cell e\en secrete mucus 
tint 1 inch tin„ui hiblc irom the mucus 
eercted b\ i benion adenoma \s a matter of 
fact a number of carcinom ita of the rectum of 
low gr ult m ilip,nancc originate in adenomata 
Furthermore contrary to the preyailin,, opin 
ion Sunt his hown thit the change from a 
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benign adenoma to a carcinoma take place 
more often at the periphery than at the base 
Mitotic hgures may or ma> not be numerou 
m the e carcinomata show in" adcanced 
differentiation but thej are usualh regular m 
form On the other hand carcinomata of the 
rectum may be so undifferentiated that 
practically all trace of gland formation are 
b t Ihe cell nuclei are usually lar^^e irregu 
larly roundish and deeply staining and as a 
whole the cells ha\ e lost their columnar form 
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Tiff s Wenoorcinoma graded 3 showm less cell 
difTcrentiation than Tigurc 4 \\ith irregular acmir forma 
tion 


Mitotic fijjures ma> or ma\ not be numerous 
but are often irregular (multiple mitosis) 
When acini or gland formations are found m 
such carcinomata the cells are not m good 
alignment and show \cr> little tendtnc> to 
individual cell differentiation 
In our senes of carcinomata we have found 
a number that show mucoid or colloid secre 
tion This maternl ma> be associated with 
cells in all degrees of differention however on 
the whole if it is found in large masses the 
cells associated with it are usuaU> of a colum 
nar t}pe One often sees acini so distended 
with this material that a number or all of the 
cancer cells in them have been destroyed b> 
pressure When the material is associated 
with undifferentiated cells it is usuall> less m 
amount and is often retained in the ceil giving 
It a signet ring appearance 

GRADES or MALIGNANCV 
The malignancy of carcinoma of the rectum 
like that of carcinomata m other situations is 
subject to gradation on the fundamental 
principle of cell differentiation In 1915 one 
of us (Broders) began grading malignant 
neoplasms on the fundamental principle of cell 
differentiation and during the following 4 
> ears i 628 squamous cell epitheliomata were 
graded strictly from a microscopic viewpoint 
and absolutelj independentlj of the clinical 



ri" 6 Vdenocarcinoma graded 4 \ith mucoid forma 
tion Vote the undifferentiated state of the cells for the 
most part and the ill defined acim 


histones In 19 5 it was thought best to 
modif> the original basis to some extent The 
mitotic figures and the onee>cd cells were 
considered onlv as undifferentiated cells and it 
was onl> in the presence of numerous irregular 
mitotic figures that there was an inclination 
to raise the grade 

RcccnU> we have studied 598 cases of 
carcinoma of the rectum operated on between 
1916 and 19 5 and graded the malignancv in 
accordance with Broders method From 
Table I it can be plamlv seen that the per 
centage of cases in w hich metastasis is present 
rises m direct proportion to the grade of 
malignancy and that absence of metastasis 
increases m inverse proportion to it 

Table II shows the grade of malignancv and 
its relation to the ultimate re ult The 
percentage of total good results decreases in 
inv erse proportion to the grade of malign inc> 
and the percentage of total bad results in 
creases in direct proportion to it 

Table III shows the relationship of metas 
tasis grade of malignancy and ultimate re 
suits It IS e\ ident from the total percentage 
that the good results decrease m inv erse pro 
portion to the grade of malignancy and the 
bad results increase in direct proportion to it 

Table IV shows the relationship of absence 
of metastasis grade of malignancy and ulti 
mate results The percentage of total good 
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re ults (Iccret c in in\cr e projtortion to the 
^ncle of maliniiancN tn 1 the percentage of 
total bad result increases in direct projwrtion 
to It N\hile the grade of malij,nanc\ has its 
milucnee on the good and bad results in the 
ab cnee of metasta i thi mduence i not as 
marked as when metasta i is pre ent It can 
al o be n ated that in ease of carcinoma graded 
\ or 4 without demon trable metastasis the 
result is not much better than w hen metastasis 
aecompanie a carcinoma graded i 
In 1 able \ the grade of malignance anti the 
re ult arc compared in a senes of cases in 


which the nature of the operation precluded 
the remoe al of 1\ mph nodes 

1 able \ I show s the relationship of grade of 
malignancj ultimate result and duration of 
life since operation It can be seen that the 
grade of malignancv pla\ s practically no part 
in the a\ erage duration of life of those w ho are 
liMng and it plavs practicallv no part in the 
duration of life of those who died after a good 
rt uU but it play s a part in the ac erage dura 
tion of life in those who died from the car 
cinoma since the a\ erage duration decrease 
as the grade of malignancy increases (Figs i 
to 7 ) 

CONCLUSION'? 

I ExtHnsic influences are in the mam 
modifimg in type age being one which em 
phaticallv prejudices successful progno is 

Duration of the grow th is important but 
Us exact determination is difiicult change in 
bow cl habit and obstructn e phenomena being 
the most dependable signs w hich call attention 
to the presence of a growth 

? Fixation influences operability and in 
consequence operatue mortality and success 
ful outcome Fixation in manv instances i the 
result of inflammatory changes rather than 
ilirect e\tcn ion of malignancy and in conse 
quence radical maneuvers m selected cases 
give une\pcctedlv succe sful results although 
this is the exception rather than the rule 
Occasionally drainage operations permit a 
reces ion of inflammatory processes and sub 
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sequent resection after immobilit) has been 
considered sufficient to rule out re ection at 
the primary exploration 

4 Site of the gro^^th influences outcome 
because of pathological t>q)e and earl> detec 
tion epithelioraata of the anal canal being 
earlv recognizable and satisfactorih remoxed 
b\ local operation xxhile the t>pe of neoplasm 
found higher in the rectum is practicallj 
alwaxs adenocarcinomatous 

5 The grade of malignanc} has a direct 
bearing on the percentage of metastasis and 
absence of metastasis since the percentage 
of cases showing metastasis increases m pro 
portion to the grade and the percentage of 
cases without metastasis increases in mxerse 
proportion to it 

6 The influence of the grade of mahgnanc> 
on the ultimate result is indicated b> the fact 
that the total of good results decreases in 
inx erse proportion to the grade w hile the total 
of poor results increases in proportion to it 

7 From a comparison of the influence of 
metastasis and that of thegradeofmalignancx 
It IS obxious that the grade of malignanc> is 
the dominant factor since the total of good 
results decreases m mxerse proportion to the 
grade and the total of poor results increases in 
proportion to the grade 

8 ^\^len the influence of the absence of 
metastasis and of the grade of mahgnanc> on 
the ultimate result are considered together 
the influence of the grade is still exident but 


not to such a marked degree as when it is 
considered with metastasis 

9 If the percentage of metastasis increases 
as the grade rises and the influence of the 
grade, of mahgnanc> on the ultimate result has 
been established beyond doubt it is reasonable 
to assume that the total of the good results in 
the presence of metastasis will not be as high 
as and poor results higher than whenmetas 
tasis IS absent furthermore the total of good 
results when metastasis is absent should be 
higher and the total of poor re ults lower 
than when metastasis IS present Actually the 
total of the good results when metastasis was 
present was 20 68 per cent and the total poor 
results was 79 31 per cent When metastasis 
was absent the total good result was 57 87 per 
cent and the total of the poor result xxas 4 12 
per cent 

10 It will also be noted that almost as 
good a result is obtained m the case of car 
cinoma of the rectum graded i with metis 
tasis as m the case of carcinoma graded 3 and 
4 without metastasis Turthcrmorc there has 
not been a good result in this senes when 
malignancy was graded 4 and metastasis xxas 
present 

n The influence of the grade of mahg 
nancx on the duration of life after operation 
in cases in which death occurred from the 
carcinoma is shown by the fact that the 
axerage duration decreased as the grade in 
creased 
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H\D\TID DISE\Sr OF THE KID\E\ 

OOKIJON CR\IC MU atM(b\i i\) I \csai ) rcs\ S\D \u tr-\lu 

H gr D p m {L I yR>lr Mf lit p ] 

K k Lr? BROWN Am CiiM (SVDNI: ) S D U T \LI\ 

It ^ b L|m flljRyir MIdtfl 


H ^D\TIDcIi case Is di tnbuted through 
out the world in tho o countric Ihit 
InNC become famous for wool growing 
\ustraln New Zealand \r„entine Iceland 
Southern I urope and Northern -Africa 
In \ustralia the name ta;nia echinococcus 
has become restricted to that for the parasite 
Itself When it attacks human beings it as 
sumes the bladder worm stage and the con 
dition produced i alwa\s known as hadatid 
di ease 

Sheep dogs and men are the three factors 
concerned in the development of the disease 
It takes on an average of 1 3 to o>ears from 
the time of infestation before the patient 
seeks surgical relief so slow 1\ and insidiously 
doe hvdatid disease progre 5 If the cn 
couragement of wool growing m the tnited 
States of America and Canada continues wc 
feel sure that the next generation of surgeons 
m these two great countries will have more 
opportunities of studying the mamfe tations 
of h\datid di ea e than their predecessors 
had 

Public health measure m Iceland and 
\u tralia have brought about a definite rc 
duction in the rli ea c as mamfe ted in man 
Sheep fanner know the clanger of fecdin" 
their do„s on the uncooked liver of infested 
sheep I hi one step arrest the di ea c at 
Its ourcc 

Of I 4<o ca e of hvdatid ili ea c admitted 
into the Rovai Prince \Ifred Ho pital during 
the past 42 year in 8 or i 9 per cent the 
di ea e afTccted the kidnev It 1 not a com 
mon cli ca c During the past 13 a ear 16 
ca e of renal hvdatid have come under our 
ob ervation \ ummarv of the hi tone 1 
appended Of the e ii were male 5 were 
female 8 were m the right kulncv and 8 in 
left The average age when the patients were 
cen was 40 vtars Ihe voun^'C t patient was 
9\ear old the oldest 67 


The hydatid embryo ma\ reach the kidncv 
at the primarv infc tation of the host even if 
the inte tation consi ts of only a smp,le em 
bryo If the infestation con ists of man> 
embrxos then the kidney will share mi 
fortune with other organs 

A secondarv infestation of the kidney mav 
occur from the rupture of a hydatid evst into 
some part of the blood stream If the patient 
survives this di aster the kidney alonj, with 
other organs mav be the catofmanv hvdatid 
evsts Chmcallv there may be so many 
tumor pre ent that the diagnosis of secondart 
malignant di ease is made Ihis tvpe of 
multiple infe tation of the kidnev is usualh 
discovered postmortem and has never m our 
surgical service come withm the scope of 
operative siirgerv 

In thi sent of cases wc include onl\ tho e 
hvdatid that arise within the kidney sub 
stance 'some authors (10) include infestation 
bv implantation on the juxta renal pen 
toneum In the surgical service of the Poval 
Pnnee Alfred Hospital S\dney we have not 
seen a hydatid c\ t which has invaded the 
kidnea m Ihi way Mam have been found 
in contact with the kidnev but never truly 
invading it Lxpan ion of a hvdatid occurs 
along the line ot least re istance which 1 
under the e circumstances toward the pen 
tonealcavitv and awav from the kidnev 

If a hvdatid were anchored bv firm pen 
toncal adhe 10ns clo e to the kidnev it would 
be thcorcticallv po ible for it to invade the 
kidnev We have vet to ce this happen 

Hvdatid within the peritoneal cavity should 
be clas ihed as abdominal or pentoneal Thev 
an c from traumatic or spontaneous rupture 
of a hvdatid of the liver or spleen into the 
peritoneal cavitv The kidney pentoneal 
pouches as well as other pouche are involved 
in a general infe tation of the peritoneal cav 
itv rill tvpc of infc tation al 0 follows the 
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Itself A\hen it attacks human bei 
sumes the bladder worm stage and 
<htion produced i alwaas known 
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concerned in the deaelopment of tl 
It takes on an aacrage of to o 
the time of infestation before t' 
ecks surgical relief so sloaala and 
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feel sure that the next generation 
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into the I oa al Prince Alfred Ho^ 
the pa t 4 a car in b or i g f 
cli case alTectcd the kidnea It 1 
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WTien once the h\datid has bu^^t into the 
unnan tract further increa e m size of the 
parent c\bt cea es. An\ increa e in tension 
due to the natural g^o\^th of the c\ht is re 
he\ed b\ the safetj \aKe action of the open 
ing into the calj’x In one of our ene=. no 
alteration in «i2e of the tumor had taken place 
in 10 } ears although the pitient stated that 
before one of his attacks of hTmatuna and 
renal colic he thought he could feel the 
lump more ea iK 

In h^datlds of the upper pole \\hen once 
the li\er or spleen has been in\aded the 
«afet\ \aKe action does not control further 
in\a‘5ion of the e tno organs 

Cal ifted h\daUds of the closed \anet\ as a 
rule produce no SMnptoms and the\ are dis 
co\ered onI\ m a routine urological examina 
tion for some intercurrent di ea e Lnder 
trauma thes max lead to exere himatuna 
but eldom if exer sufncient to jusiif> sur 
gical interference A fullx calcined hxdatid is 
1 dead hxdatid and unless cau«ing s\-mptoms 
should be left alone 

A calcified hxdatid of the open txpc max 
cau esxmptom of renal colic from the pa age 
of calafied debns dorni the ureter Surgerx 
IS then indicated Ca e uas of this t>’pe 

Csstoscoptc cxamtnalion xield the cxidence 
of a turbid efflux from the ureter during an 
attack of hsmaturia The mucous membrane 
of the bladder is ‘seldom inxolxed exen in in 
fecled open hx datid of the kidnex in one 
of the enes (.Case 6) an acute c>stitis xxas 
found but we xxere not conxanced that there 
xsas anx relationship between the calatied 
hx datid of the kidnex and the c> stills 

In open renal h) datids routine micro cop 
ical examination of the bladder and kidnex 
unnes ma> rex eal besides red b'ood cells pus 
cells and hxdatid booklets ^ATiat is ju«t as 
character! tic and less difficult to tind is 
fragments of laminated chitinous hxdatid 
membrane "Nothing else resembles it 

runctional test b\ phcnolsulphoncphtha 
lein Unles gro s destruction of the kidnex 
has been brought about xve haxe not found 
anx difference in function betxxeen the two 
kidnex s In one ca e xvhere the nght kidnej 
was dcstroxed there was a complete ab^nce 
of function on that side 


P\elograph\ is of great xalue when a po i 
tixe deformitx is shown but the ab enct of 
deformity doe not exclude the pre ence of 
hxdatid Kretschmer (^) publi hed a pxelo 
gram of an upper pole h} datid xxhich bowed 
deformitx of the upper caljces We show 
1 pyelogram of a lower pole hxdatid which 
illustrates a filling defect of one of the lower 
calx CCS In the future we expect to be able 
to demonstrate some deformit) in the p\ elo 
gram of all open hx datids of the kidnex 

In a do ed hj datid of the loxxtr pole of the 
kidnex no deformitj of anx caK\ could be 
demonstrated Thi is true of '^ohtarj exsts 
of the kidnex which like do ed hxdatid when 
once they hayt reached the cap ulc expand 
like a hernia in a radial direction awa> from 
the center of the kidne> No pressure 1 
exerted on the cah ces or peU is If the closed 
h>datid Is situated m the center of the kidney 
a deformity would be expected W c hay e y et 
to demonstrate this 

We had the opporiumty of taking a pyelo 
gram of a ca e in which the whole kidnej had 
been de tro\ed b\ the h>datid Nothing but 
the blind upper end of the ureter could be 
demonstrate oppo ite the second lumbar 
transyerse proces 

On pyclographic endence there hould be 
little difficult> in differentiating a h> datid 
from a solid tumor the latter causes more 
spider like delormit> than a hy datid of the 
same ize P>elogTaph> cannot differentiate 
between a olitarx c\st of the kidney and a 
do ed hydatid 

LABOR-VTORy TESTS 

Blood coimt Much work has been done in 
Au traba dunng the past 20 years to deyelop 
tests that could be relied on in the diagnosis 
of hy datid di ease 

In common xvith other parasitic xvorms that 
infest the human race the echinococcus alters 
the relatiye percentage of the white cells of 
the blood W elsh and Barhng (8) ( itislrahan 
Medical Ga ette \ugust 1906 ^83) found that 
the eo mophile count xvas increased m per 
cent of the ca es oh ery ed This is a test that 
we u e today and if positn e it is of consider 
ablexalue Oncofourca es show cd an mcrea«e 
from the normal 2 per cent to o per cent 
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Precipitin Tciction U c! h Chapman and 
St )rt\ <()) ( Xustrilian MahciU t cttc Deccm 
l)cr iQoS 6 ,^ miX Lancet \pni iqoq iio^> 
houtd that the preiipitin was. derntcl not 
iDm the antigen but wholl) or almo t wholU 
from the mti erum 

I)t\\ int! \\ illtams found that the precipitin 
tt t and tin. complement dc\ittion te I run a 
p ir did cour c but the former i n it s > delic itt 
n( r I It quantitdtue in the imt ax u It 
pr A ed p )biti\ e in ,0 per cent of the patient 
e\ imitud ( ) 

C m plciiirnt li i ill in tc^l of C h dim I iirk\ 
I4' hi hown th It the e implement livati >n 
te t of t he Itni 1 po iti\e in S4 3 per lent 
(S4 per cent) A\hcn tried in a ene ol 
e 1 e 

I)e\A and William ( ) e intirmed the e lind 
in^ ind bhfwed th it if thii te t xxere tom 
bined xxith the intrid nnal le^t of ( nom a 
po itive tindinj, houl 1 be obtained in yo per 
tent of the tie ot hx d itid di e i e 

Inlrid rmil list of Canni Dew kcllaxva\ 
and W ilham ( ) ii in„ the inlr ukrmal t< t >1 
( a oni alone found it better tlian the c<imple 
ment fixation te t It j^ax e po ilix c findings in 
t> per cent of the unaimplicated cases 

In cliniea! work, xxc haxc foun I as haxc 
others that the rtliabilit\ of the e te t do 
pend upon the tre hnt of the antigen It 
fre h hxdatid fluid from the c\sts m the lixer 
of a heep 1 used reliante tan be put on the 
re ult I he ulditionof phenol tom ike a olu 
tion of o •> per cent enables the anti^,en to be 
kept for ome month if plaeetl m an ite cht I 
If the intif,en is old pseu lo po itixe re lilts 
max appeir in patient who do not suffer from 
hxditiddi ca e W c hax e lound that the error 
max be 10 per eent In other words if o 
pitient xxln are 111 a generil surgical xxaril 
ire tested with antigen that is 2 months old 

max gixe a po itixe rt ult When these 
arc tested w ith fre h intigen the) gix e a nega 
tixe re ult Fhi experiment require repeti 
tion but it 1 suflicient to demonstrate the 
weakne of the e test In spite of this we are 
comiHo to relx more and more upon the te ts 
of t hedini and Casoni as an aid in the diag 
no 1 of In datid W hen a reliable antigen 1 
obtained that will keep for at lea t 6 month 
it xxill be of erxice in all countries 


Dl XGNOSIS 

In a rex lew of our senes of ca c it i inter 
e ting to note the improxement m the per 
centage of pre operatixe diagnosis since full 
routine urological mxe ti„ations haxe been 
made Prexious to this period there were S 
cases ? of which were correctlx dngno cd 
Sinee full mx estigations haxe been made the 
rule 7 of 8 cases were correcti) diagnosed 
before oper ition The eighth case xxas stronjv 
u pected as being of hxdatid nature but the 
t implement dcxiaiion te t was inconclii ixe 
and the Wasstrmann test was stronjj 
positixe For these reasons a malignant or 
sxphihtie tumor of the kidne) xxas gixen 
preference 

It IS onlx fair to mention that in the fir t S 
ta c 6 w ere do ed hj datids and 2 w ere open 
while in the last 8 onlj 3 were closed and 
were open V has been pointed out the pre 
opcntixe diae.no is of a dosed hxdatid 1 
much more chtTicult than that of an open one 
Ml open hx datids of the kidnex hould be 
corrcellx diagnosed In i of the fir t 8 ca c 
the hxdatid was oiscoxered po tmortem the 
patient hixing died of acute bronchopneu 
moma and cholchthiasi 

In palpating kidncj swellings we haxe 
adopted for more than 10 >ears a method of 
examination m xxhich we applx with the 
fme.crs ol one hand strong pressure from be 
hind m the costo xcrtebral angle with the 
object of lifting the kidnex out of it para 
xertcbral grooxe xxhile light pres urc is ap 
plieil in front with the other hand Ihi meth 
od preserxes all the delicacy of light tactile 
cnsation and rex cal enlargements of the kid 
nex thatotherxxi e would be missed I robablx 
manv others use the same means Spurr 
dtsenbes a method of lateral percussion and 
palpation to determine the presence of kid 
nex bxxclhng This method embodies the 
\me principle of lifting the kidnc) out of its 
groox e f6) 

In our experience a full clinical historx and 
urological inxctigation has o far been of 
greater serxace than laborator) tests but the c 
tests are becoming mcreasiHolx important in 
the chain of exidence In do ed hxdatid 
the) art of more use than in the open t)'pe 
In the open t)pe a positixe diagnosis should 
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be irriv ed at ithout their aid A microscopic 
examination during an attack of renal cohc 
and hTmaturn and oxen betxxeen atticks 
should rexeal the presence of booklets or 
xvhat IS more common but equall> chirac 
tenstic a fragment of laminated chitmous c>st 
wall 

If when the tumor li, palpattil the charac 
tenstic hxdatid thrill can be chcitcrl it is a 
pathognomonic sign Unfortunately it is rare 
and difficult to find in any part of tlic bodv 
and especially so in the kidncv In i of our 16 
cases a hydatid of the lower pole in which the 
tumor came well down toward the ili ic fossa 
we could elicit the thrill W e were able to secure 
the thrill by pressing on the media! side of the 
tumor with one hand and percussing on the 
flank w ith the middle linger of the other hand 
The fluid and semi solid contents of the cyst 
ga\e the sensation of quivering under the per 
cussion finger If a (ylindrieal tin container 
with a thin top and bottom is idled with 
boiled starch of the consistence of blanc 
man^^c the hydatid thrill can be <lcmon 
strated by tapping the hd \nother material 
that can be used is lunmentum terebinth 
{British Pharmacopccia) 

TRF XTMEN T 

Ihe recognition of the fact thit there arc 
two types of hydatid of the kidney — the open 
and the closed — and that (ach type requires 
different treatment simplifica the surgerv of 
this disease With the opportunities at our 
disposal we arc now able to give our views 
upon the indications for and choice of opera 
tion with some measure of clearness 

We are satisfied that all living hydatids 
should be treated surgically until such time os 
a drug is discovered that will kill the parasite 
without killing the host I artar emetic has 
transformed bilharziasis from the domain of 
surgery to that of medicine Let us hope that 
•^ome such drug may be discovered for hvdatul 
disease 

If untreated the disease takes a long time 
to kill a patient but kill him it almost certainly 
v\ ill We hav e ev idence th it it can cause sud 
den death from embolism or anaphylaxis 
that it can produce intestinal obstruction 
that it can extend to other organs and that 


during its progress it can inflict much needless 
suffering on the patient 

In surgical literature nephrectomy is recom 
mended as the operation in all cases of hy datid 
of the kidney We would agree with this 
recommendation if it were restricted to all 
cases of open hydatids of the kidnev If the 
kidney pelvis is in communication with the 
infected or uninfected cyst nephrectomy is 
indicated if it can be performed It is sur 
gically unsound to leave i cavity in com 
mumcation with the urinary tract which if 
not infected previous to operation is verv 
likely to be afterward 

In 2 open hydatids in our senes nephrec 
tomy had to be abandoned on account of 
severe ha.morrhage when the adhesions to the 
liver were separated in i case and to the 
spleen in the other case Marsupialization 
with drainage was earned out as the next best 
step One case (Case 10) lived for 10 vcirs 
and died at the age of 69 from liver pleural 
and pulmonary extensions of the original kid 
ney hydatid The other (Case q) died sud 
denly 2 years afterward from hydatid cm 
holism or anaphylaxis The urine of both 
these patients was infected up to the time of 
death 

Closed liy datid of the kidney differs in no 
essential from a hydatid of the liver Marsu 
pialization or Lincleman s operation m some 
form has proved for nearly 50 years a safe 
sound procedure for clo'^ed liver hydatids In 
our work it has proved applicable to kidney 
hydatids Ihis operation was carried out in 
5 cases of closed hydatids in our senes with 
uniformly good results both immediate and 
remote A closed hydatid of the upper or low er 
polar region of the kidney never destroys the 
whole of the organ Sufficient cortical tissue 
remains to justify a conservative operation 

Today improved serological tests render 
the task of diagnosis of closed hydatids of the 
kidney an easier one but if a pre operative 
diagnosis cannot be arrived at it is not ad 
xisablc to do anv thing but a nephrectomy 
because of the risk of mistal mg a malignant 
<^st of the kidney for a hydatid In one case 
a sheep farmer had a spherical renal tumor 10 
centimeters m diameter A Ghedini and Casoni 
test gave a negative result for hy datid disease 
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\et we felt that he mioht still have a h>datid 
W hen the kidnej was exposed a c>st»c tumor 
was found m the middle region of the kidne> 
that do el\ re embled in appearance a hvdatid 
cjst but It was not so tough and fibrous on 
palpation nor so yellowish in appearance it 
uas) more rcddi h in color and more cellular 
on palpation \s the t)pe of tumor could 
not be deliniteU determined a nephrectomv 
was performed It proved on pathological 
examination to be a malignant cjstadenoma 
of the kidnev (See Fig 3 ) 

Calcined h\ d itids of the kidne> require no 
oper ition if the\ are of the do ed t\pe unle s 
thc\ give rise to repeated ha;matuna We 
h ive o far not operated on anj In the open 
tape infection of the cavitv accompanied b> 
rcpcitcd attacks of renal colic from the 
pas age ol debris calls for a ncphrtctomj 

I artial or subtotal nephrectomv is now 
c tablibhcd as a sound surgical procedure in 
tortiin pvo^enic infections of the kidncv 
localized to the polar regions I here is no 
reason wh\ it should not be applied m selected 
c \ c of h\ datul of the kidne> if the function 
of the other kidnea i below normal standard 
or if the operation can be earned out without 
undue ri k to the patient I he renal tissue 
not inv idcd bv the h\ datul is liealihv tissue 
Both the open and do ed tape of hvdatid 
should be amenable to the treatment sug 
gesterl provided there 1 enough normal kid 
nev tissue left to ju tifv the added risk of this 
operation 

No opportunitv has as vet presented it elf 
to us to u e this method of treatment but we 
hope to do so in the near future We offer 
the suL,ge tion to our colleagues overseas in 
ta c the\ ma\ be more fortunate in getting 
m earlier opportunit> to put this conserva 
tivc method of treatment to the tc I 

OPERATION 

Of the 16 ca es in our sene ij, were sub 
mitltd to operation and ^ were not (lable I) 

I here were no deaths due to the operation 
w hilc the patients w ere m the ho pital or after 
thev had left the ho pita! 

Tapping as a therapeutic nica urt t ob 
oletc for rca ons already given Lindeman 
{ 1 ) m iS 9 de cribcd his operation for h>datid 
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c>st He exposed the cast emptied its con 
tents bj incision and then stitched the ad 
ventitious cyst to the abdominal wall His 
operation we call marsupialization from the 
anaIog> to our kangaroo s pouch Ihts is the 
operation that with certain precautions we 
perform todaj in all cases of hvdatid of the 
kidnc> which do not communicate with the 
renal pelvis thet>pethatweclassifj ascloed 
provided a pre operative diagnosi is made 

The precautions that w e take are to prtv ent 
the soiling of the perirenal areolar tissue with 
cast contents The necessitj for these prccau 
tions is emphasized by the work of Dew which 
demonstrates the capacitj of even the minute 
scolices to produce secondarj infestation 

Influenced b> Ldwm Beers technique for 
the prevention of secondarj implantation of 
papillomata of the urmarj blailder we are 
using alcohol to lessen the danger of secondarj 
hvdatid infestation Anj surgeon familiar 
with Beers technique in suprapubic cjs 
totomj for bladder papillomata could operate 
with confidence m hjdatid disease of the kid 
nev provided he followed the same prin 
aplcs 

We expose the cjst at its most superficial 
part— usuallj this is in the loin If itismfront 
near the iliac ere t we make a muscle splitting, 
incision as for an appendix but avoid goin" 
through the peritoneal cavitj When the 
cjsti exposed it is seized with Allis forcep 
and a trochar attached to a suction appantu 
IS plunged toward the center \s the contents 
are evacuated the evst wall 1 drawn well up 
into the wound and packed o(T with dark 
colored gauze prcferablj black to facilitate 
the recognition of the contents that mav 
e cape The fluid drawn olT 1 measured and 
an amount of alcohol slighth le s than this 1 
injected into the cv St whereiti left to act a 
a devitalizcr for 3 to 4 minute The alcohol 
IS then withdrawn and the cj t contents 
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e\acuatcd through an incision made at the 
site of the trochar puncture An instrument 
shaped like a long handled teaspoon or table 
spoon IS useful in remo\ang the numerous 
daughter c>sts It sometimes takes half an 
hour to three quarters of an hour or longer to 
clean out a large C} st thoroughl> A u ide bore 
suction apparatus is also of help in cleaning 
the recesses \\ hen this cleansing is accom 
plished ^\e again treat the collapsed rjst b> 
sw abbing it out ith alcohol Before the c> it is 
incised or after it is emptied the adaentilious 
c>st ^\all IS stitched to the deep aspect of the 
abdominal muscles iMth chromicized catgut 
that \m 11 last for 14 dajs at least The m 
cision m the cj st is left open The abdominal 
ivound is then closed in la>ers with a small 
rubber dam drainage down to but not into 
the c> st This dram is remov ed in 3 or 4 daj s 
if all goes well Sometimes the c>5>t drains 
freelj for a longer period when this occurs we 
allow the rubber dam to remain longer W e 
have given up the use of large calibered rub 
ber tube drains as the\ lead to postoperative 
infection If the evst is large and communi 
cates with the liver or spleen we make an 
exception and use large tubes Under such 
circumstances daughter c>sts ma> be dis 
charged through the tube for many weeks 
as it is impossible to evacuate the irregular 
cavitj thoroughly if the cjst proves to be of 
the branching loculated t>pe 

The safest method of all to prevent the 
escape of cyst contents into the perirenal 
tissue IS a two stage operation At the first 
step the c> st is exposed b> the usual method 
and stitched to the abdominal wall The 
wound through the abdominal muscles is left 
open and packed with gauze Ten to 14 da>s 
later when adhesions have <?hut off the sur 
rounding areas the c>st is evacuated as 
described 

The two stage operation has been success 
full> used m hjdatid of the brain and certain 
deeplj situated abdominal hj datids Up to 
the present we have not seen the occasion to 
use it m h\ datid of the kidnej 

Formalin in 10 per cent solution is used b> 
some Australian surgeons m the same vva> as 
we use alcohol to devatalize the parasite It 
IS claimed to be quite satisfactor> 


The Bond Delbet Posadas operation in 
which the c>st IS opened evacuated and 
allowed to drop back without being stitched 
to the abdominal wall we have not done 
While man> brilliant results b> pnmar> heal 
mg have follow ed this method there have been 
m Australia sufficient postoperative deaths 
from leakage and infection to restrain us from 
attempting it With all the precautions that 
are taken it is difficult to be sure that everj 
scolex has been dcstro> ed bj the alcohol or 
formalin If the cyst is dropped back without 
being secured to the abdominal wall any hv 
mg scolev will lead to a sccondarj implanta 
tion m the deep perirenal tissues if it is 
stitched to the abdominal wall implantation 
can take place onl> m the superficial scar 
tissue This complication arose in one of our 
series (Case 10) We had no difficult) m 
excising completely the whole c>st with some 
surrounding scar tissue 

The operation of nephrectom> through the 
usual oblique lumbar incision presents no more 
difficulties in h> datid disease than it does in 
an> other disease of the kidney 

Ihe opportunities of stud>ing the clinical 
aspects of h> datid disease that have fallen to 
the lot of the surgical staff of the Ro> al Prince 
Alfred Hospital particularly during the past 
>ears are unlikely to occur again m the 
same space of time 

It IS with the object of placing one phase of 
this disease before our colleagues m other 
countries that this commumcation has been 
given At the same time we wish it clearlj 
understood that we are giving our own per 
sonal views and do not imply that thej 
nccessanlj reprc'^ent the views of other mem 
bers of the surgical staff 

Case i C S female age i jears ramil> 
history good no previous illnesses Tor the past 2 
jears patient has had dragging bearing down pain 
on the right side of the abdomen attributed to 
hea\y work The pam has been worse during the 
last 10 months has been constant and worse after 
exertion It is confined to the right side of the 
abdomen and to the right loin Attacks of \omiting 
have occurred s and 3 weeks ago During these 
attacks there has been marked increase of pam m 
the right side of abdomen and right lorn During 
the last few months there has been increased fre 
quency of micturition accompanied by occasional 
scalding three to four times during the day twice 
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al niKht There has been hxmaturia on 4 occasions 
lu g the 1 St fc mo Ih bright red and in 

tim tel mi el \ith the urine Exam nation of the 

u 1 e h cd ct on ac 1 specific gra it\ 1025 

f nt ci u 1 of albumi a fe pu cell \ la ge 

r u Ic 1 turn xten le t from the right loin to 

Im t the mi lime in fr nt t was lull percus 
I a I movel on respiration Operati con 

t 1 f I mb eph stom\ thr ugh hich 

ih le t f th c\ t c nsi ting f i ume able 

1 ght r t a 1 m pu cell \erc e acuatel 

1 h e ige f tl a hentitious c\ t t Iched t 
ih bi I n i a I a tule train in ertel 
1 ! t a li harge I fr m h p tal 7 \ e k 

ft r [ r l ih nu in the 1 in ( t c al 
nit n t c llci t 

\ 1 K C m ie age 43 ar Famil> 

hi got i n j r I lln 1 h c \c ago 

I i 1 I 1 I ft gu n 1 hernia hi h is n t 

i te 1 1 n la g h c ult 1 I cto f 

j th g f the hernia I he he a a 

iu 11 la i ith m Iflculti Thelollo ig 

I 1 ! g f th M m n u la ompi c I 

1 lull p the I I g t urn I t ent omit I 

t r ft l i f S I 1 urtl er ab lorn nal 

11 g 1 1 I ni g tl e 1 St f I \ accom 

I am 11 h { Th b cl re n t open 

f k 0 aim 1 t h pt Ith abiomen 

j \ li l 11 it I h re a dullnes 
t i g I It 1 the left h\p ch I um 

I to th I It 1 1 N ult a h 1 1 fr m a large 

n m i I h u 1 irk in I ca t\ th 

Him i u 111 d m t n h c<J 5 

I e ent 1 ph I 

I I h 1 p d a I f u I mpti 

I h I I n a pe 1 thr ugh a parame li I in 

1 1 n in th I ft ct there a a la ge cistc 

1 11 g tl 1 ft 1 1 f th U m n Jh 1 
t 11 tin epckltTs pmt oJ flu d 
Ith in i th c\ t mar pial ell m a 

t of th tlu i h e i n me u h\ J t 1 booklet 
I u 1 tl t K iem n traicl Thr e 

k ft i CO nt f 1 ull c c t 1 a ge 

a I gt J turc 1 ftiumb nephro torn) 

I f m I I h Cl t exten Ic 1 up un !cr the 

i 1 h g 1 1 th I mil of the c plor g ha 1 

\ Ir 1 ag t I a I erte I H I t d cast all 
a 1 I b I f arc I 1 th I 1 age tube from the 

fr t p g I m th after the f r t operalio 

tl {let 1 h rge 1 fr ni the ho p t 1 B th 
un 1 h 1 h 11 

(. 5 (. K he p a ge 6 aea s lie 

hal 1 u illn s cs Thr c ca ago he ha I a 
u 1 1 h p p the left loi ra bating to the 
f i 1 ih b 1 m n t ar 1 the left gr 1 \ mit 

in u e 1 lu g the attack T nt\ f ur hours 

late he [ i the r c sub t ce c mb! g 

grap k 1 he r e blood sta cl Since 

that t m h ha h d I im lar attack occu ring 

1 tc!\ l m fr q c t ntcr al an I in ome of 

the' It tt k the pain has e tendel into the 

t t cle 1 xam t n sho a health mu cular 


man \o def nite tumor of the left k dne could be 
demonstrated latholo ical examination f the 
urine sho elitt co ta n pus an I blood No look 
lets seen Blood examination showed the precipitin 
test fo hadatil fai th positiie A left lumbar 
nephrectomi as performed The lo cr pole of the 
k dnei 1 as occupied b\ a hj latil cjst about 3 
inche in liamctcr fille 1 with laughter casts 
Patient was di charge I fr m the ho pita! 5 \ ceks 
after the pe ti n The woun 1 \ as heale 1 
Case 4 M J 1 fern le age 33 jear 
Lived all her life in the countrj T 0 \ecks ago 
patient had a rigor f Ho eel b> vomiting 1 chcra 
and jaundice Ihc e sjmptom have per isted ever 
ince F rth last i m nthsshcha notice la hard 
welhngmthel fthjp cho ! um with a dragging 
b I g lo pa hich gets v orse 0 exercise 
Since the on et of illne s there has been an increa c 
f f q c > f micturition accompanied bj sc 11 
ing I me ha been dark c lor On c amination 
c f u I patent jaundiced ith a harl rounled 
tumor situated m the left hv p chond lum movable 
o bm u I xamination C> lose pj sho cd the 
effl from the n ht u cter clear that from the left 
tu bi I and bloo I tamed There ere pus an 1 casts 
n both pecimen mo e ma kc I on the 1 ft si le 
BI olcx m at on hoved i per cent cosin ph 1 a 
No operation as perf rme 1 1 at ent 1 e 1 2 v eeks 
afte dm 8 n 1 tmo tern c ammation sh ed 
b onchopneumonia cholcl th s s and m both k d 
nevs an acut neph ti The lower pole f the left 
k I c> wa occupicl bj a sph nc 1 h> lati I evst 
containing num ous d ughte c>sts but no c m 
mu c t o \ a f un I ith the unnarv pelvis 
Case $ \ M 0 fern le ge 10 jears la 

tient has a! v lived m the citv When he as 
7 vea of age she ha I an operation for tumor of the 
live ailt be h\ I t d One>ea leforeadmi i n 
sh h cl acute rghl renal colic an I 1 month later 
si e notice I a mo ble lump n the right hvpochon 
dri m N thing was lo e on account of the fact 
th t she s 4 months pregnant S ce the b th of 
the ch Id the pain has b come mo e e ere a d of 
a dull dragg g charade and the lump has in 
ere ed nsize Examination sho either a large 
unded tumor in the right hvpoch 1 lum I ich 
a well f It bimanuallv an 1 m e 1 0 resp ati n 
The u me co t ned no album n ug r or pu 
BI olcxam ti n 7percente n phil a Through 
a ght lumbar nephro tom> a h> land cjst ilh 
numerous laughter c>sts as removed Thee Ige f 
the ad entitious cvsl as se cd to the ab lomin I 
all C vale c cevassl The pat ent a di 
ch rg I S \ ek fterv ar 1 th sinu 1 11 Ira ng 
Case 6 \\ H B mal age 67 >cars la 
t ent had an attack of hxmatu la 6 eeks ag 
of ud len onset accompanied b seal 1 g and pa n 
along the penis This continue I more r less unt I 
lodivsago hen the svmptom Imotcompl tel 
subside! \i ve ammation sh elat peal cal 
efied hvdat 1 n the right ki 1 v Cvsto copic 

exam to sh dam rked cy t ti till present 
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E^amimtion of the urine showed pus cells red blood 
cells and motile orRanisms The attack of ejsutis 
completeh subsided after 2 weeks rest As this 
attack of cjstitis had no apparent relation to the 
calcified h>datU m the n^ht kidne\ no operation 
was adsiscd 

C\si 7 G C male age 58 \cars Patient has 
lued at limes in the sheep count ra since child 
hood He IS said to ha\e had hadatid di ta c of the 
liver 2S jears ago and gvear ago Three davsago 
he had a sudden acute pam in the left ihac region 
which was colickv in character Lnne at this time 
was as dark as treacle stools were light in color lie 
vomited a month ago He ha<l ome slight pain on 
micturition with incrca «d frequenev Lximinalion 
showed patient verv jaundiced with tenderne s in 
the right hvpochondnum and the liver 4 inches 
below the costal margin On the left snk of ihc 
abdomen there was a tumor about ^ inches in diam 
etcr movable on respiration with its lower margin 
at the level of the iliac crest \ muscle splilling in 
cision was made at the level of the ih ic crest an I a 
retroperitoneal tumor was found an mg from the 
lower pole of the kidncv I his v is> opcnul ind 
h>datid and daughter evsts were rem \el The 
aclvcnlitious c>st was sewed to the ibbminal wall 
and a drainage tube inbertc<l I atitni wa then 
turned on his left side and a trans thoracic hv pitot 
om> performed in the midixilhrv line at the level 
of the tenth nb 1 he h> datid c\ t was mar upializc I 
after removal of its contents Conv Uc tenet w is 
slow Patient was di charge 1 > weeks afterwar 1 
Ridncs wound had closed but the hepatu wounl 
was still discharging 

Case 8 McD male age 0 Ncars 1 atant 
hadhadnopreviousillnc scs lorthepa tbmontb 
the mother Ins noticed that there has been a well 
ing 111 the right side of the ab lomcu vvhith has m 
creased in size from the time it wa first nonce 1 
The child has never complained of anv piin in I his 
been pcrfcctlj well in health The urine his never 
shown an) alteration from the normal I xamina 
tion showed a rounded welling 3inchc mdnmetcr 
m the right h)pochondrium ten e lull on pcrcus 
ion which moved on respiration \muclc phtting 
incision was made over the most prominent part f 
theswc’ling the content oflhcev t vi re asj ir ited 
then It was opened and the daughter cv is an I the 
endoev St removed 'Ihem igin of the idvenlitiius 
evst was then stitched to the peritoneum and the 
abdoiiwnal wall and a rubber tube drain m erted 
hive weeks afterward patient wa li charged from 
the hospital with a small sinus still disch irging 

Case 9 S A W male age 3S v ar 1 aticnt 
lived in sheep countrv in hi childhood and in 
the cit) during adult life He has had no previous 
illnesses Ivine months ago he had a sudden severe 
colic like pain in the left lumbar region He was 
ill for 3 weeks During this lime he vomited onct 
or twice a dav The urine was blood gtamed at 
intervals during this initial attack He was well for 
3 months and a similar attack of left sided pain 


occurred but there was no vomiting Patient has 
had 1 con tant dull dragging pam ever since in the 
left loin I ive weeks ago there was a slight recur 
rcnce of the hTmatuna no increase of frequenc) 
At intervals during the last 5 weeks he has noticed 
that the urine has contained a substance like jcllj 
fish The lower pole of the left kidnc) is palpable 
but not dcfimtcl) enlarged 

Macroscopical urine examination showed col 
lapsed daughter c)sts present microscopic evamina 
tion hovved laminated membrane booklets pus 
and blood 

Ihc patient left the hospital at his own request 
and returned a vear later He remained well until 
4 months ago when he noticed discomfort after 
eiting accompanied bv flatulence and pain in the 
left h)pochondnum and left loin no vomiting Dur 
ing the last 8 weeks he has passed grape skins 
in ihc unne Examination showed that the lower 
pole of the left kidnc) is still palpable but not more 
cicarl) than it was 12 months ago Urine contained 
pus cells red blood cell and booklets Blood exam 
mation bowed 6 per cent cosmophilia Urine from 
right kidncv decreased v ilh c)Stoscope contained 
n ) abnormal elements No urint could be obtaincrl 
from the left kidne) although there was a turbi I 
efflux from this ureter before the passage of the 
catheter The left kidne) was exposed and a hv da 
till c)st was found involving the upper pole of the 
kilne) extending ncarl) to the vertebral column 
ani upward to the diaphragm Anterior!) it was 
adherent to the spleen and when an attempt was 
made tc separate these adhesions a sharp hxmor 
rlngc occurred Tor this reason the C) st w as aspirate 1 
and its contents evacuated The evst wall was then 
marsupializcd 1 he contents consisted of daughter 
evsts and endoevst intermingled with purulent fluid 
I wo vears after operation he took a fit m a 
railwav tram and died within 10 minutes No post 
mortem examination was made 

Ca f 10 S R female age sig )ears married 
25 )cani 6 children )i)ungest age 15 Patient has 
lived all her life in the counlr) Her husband is a 
sheep farmer Both her parents lived over 80 )ears 
Menstruation ceased at 46 No previous illnesses 
Light months ago patient had an attack of renal 
colic and pam extended from the right lorn to the 
vulva I am was accompanied b\ slight haimaturn 
I he mine was dark in color and the patient noticed 
in it bladder things about the size of a green pea 
There was nothing more until 3 weeks ago when she 
noticed a number of similar thing in the urine 
I xamination showed in the right h) pochondnum a 
rounded tumor palpable on deep inspiration which 
shppeil back out of reach on expiration An \ ra) 
examination of the right kidney showed a large 
shadow suggestive of 1 ulncv tumor Cystoscopic 
examination showed flal es of muco pus floating in 
the bladder The mucous membrane showed gen 
cralizcd mild C)stitis The right ureteral orifice was 
ccdematoi^ and swollen the left was normal \ 
catheter was passed to the pelvis of each kidnev 
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\ ith ut obstruction On tvithdrawing the catheter 
fr m the right side t c found a minute piece olhj la 
t 1 membrane stuck in the eje of the catheter The 
u i c ntainc 1 pus md motile hacilli No hooUets 
n but tl c e \ as omc laminated membrane 
1 1 1 unr f om the left ki ine> as normal Int a 
% n u phth Join howed a return in 3 minutes 
fr m the left side No ur ne coul 1 be obtained from 
th ght idc Oie ation nas done June 23 igi6 
It right kidney was c posed through an bl lue 
lunib r inci ion The k dnej was occupel b> 1 
In I lidc> t and the as only a small remnant f 
n ma| kid c> t s ue in the ctlr me I m t of the 

1 f p I \n c plo ato y s\*ti ge was in rted 

int thcc>st hi ccubi cent meters fcleaiflu I is 
Iti ct An attempt was ih n maic to perfo m a 
n I h tet but then the a Ihesions sere sep 
r le 1 f m the un ler urficc of the li er a h p 
Ij-n rhdge occurred Th wasc ntrol! d b> pick 
Hg n c t was the ope ed a 1 tt c ntents 
tc 1 fr m the mat ca t) Ondigtaletpl 
t 1 thtr i f und communi(.ation bet ee the 
c t in the ki lne> ami a loculatc I c> t in the I \cr 
1 her er thr Icfmite locul the f r t contiini g 
b ut ncc f laughterej f thesec nd about 4 
u f imil m te lal nl the th d about 10 

u Mu h iitlcultv e pe en eti empt>ing 

th I I about i h u \ as spe t in irji g to 
mpl\ th m c mt Ietel> ith a blu t $p n a i ir 1 
B t n thn mil al ne Ihcpatentsl wels^ns f 
c Itn i The ope mo was t rminated bv ma 

I li 1 s the cv t II and in ert ng a drj gc 
tul 

I t [c at e notes From the ouod there wa 
I I hi g f da ghter c\ t and hvdat 1 d b 1 in 
m II qu title f abo ti \cck Onth eighth I ) 
thee 1 1 larg gu h ffluilaccompa icdbjma \ 

1 ught yst \fter thi the di ch gegalualK 
I'S nel a 1 the patient i ft the ho pit 1 6 k 
fr mthc iatc of pc atio ith a mall I ch rgng 
inu Inch took i 3 mo th to clo c Du mg the 
1 t 6 m nths aft r th opcnti n in occa nal 
c II pclh>daiidd ghtere pedfromtbew uni 
1 tient f mained w IL unt I aft r the clo ure f the 
inus ith th exccpti n f me co tant dull pii 
in lb hcpitic a ci Th pain i as aggn atcl b 
1 rci c On \pril 0 1924 the e wis a 51 gl 
iroplmiit on c> I z inches n liam ter m the 
poterorenl f the ca Thi la I ccled com 
pi telj a\ a> When the w uni opcnti no 
kt InCj tt sue coul I be f It mot g the ma s of ca 
tJ sue 1 he p iient I ft the ho j til in i mo th i ith 
the unlheilcl Jul> I3 9 tor the pa t 6 
m nths the j aim the hepat c a ca has become more 
marke 1 Dur g the li t i nths the e has bee 

me hort c s of breath on the least cw li n n th 
pintnthe ightbaeo lepinjiralon Theui e 
bo i a Sc pus If an f motile orgam ir 
Cl to cop> ho cl th blad ler w 11 to be pr ett 
calk Torn 1 Clear efilu from the left uret t n ne 
fromthcright \ right p cl gam ho edfiopehi 
pre ent the ureter term natc! oppo tc the ih I 


lumbar Iransicr e process The hi r lullnc s hi I 
ncreaseiup a 1 about mchc in the midatillar) 
Im \ trao pi u al h p t tomj wa done in the 
rght po ten r atillaiy line A loculatcd hidatil 
Cl t of the right lobe f the It er a foun I and its 
CO tt t i cuai 1 Numerous tighth packc 1 
daughter ci t I lied e h loculus On opcni g th 
pi ur J tv e f n 1 innumerable laughter 
cyst vary ng in liameter fr m 6 mill mtter 
1 nt 3 mill met Nocvid nceofmoihc ci ts 
coul i be bta nc 1 1 here were a the ions bet cen 
lie I phagmanlth I erlbc f the right lung 
rh fnlng at ih oj er tion uggest that the h> 
dat 1 f th li h I bu t thr ugh into the 1 !cu 

nl caiitv an 1 au d a g ner 1 1 feet n f the 

s ou pc Th I t ent left the ho p lal at the 

nl f a m nth bul qu tt her return h me she 

I 1 p 1 1 c t e c ugh Ith a 00 n ivc Sf utum 
m t d Ith c II p if Ught ts an 1 hv liti 1 
i^lri rhe(ati t li 1 Dt mber zS 19 5 in 
It It tiethyeir 

Cv E II \ T m le ge 41 i a s mirr i 

I ng ne dri r } th li 1 it s f turn r f the 
br n Moth del at 4 lie th rsinthcfimly 
alf h nlihi H ha I ay h { in (he countri Jle 
h 1 Dtc f c atlhcag f 5 H has be ling 
f f >ei >h atta k of cramping col c like 

pi n the mlili 1 r go f tl b lomcn The 

I n uid 1 t f K a f mi ut oul 1 the 
I i off and I 1 ght 8 rene m the ab 1 men 

\t I t (he till k uld ome n t y 13 

onths but latch th > hai be com ng c i 
t 3 ek cgtfing 0 anil tinge Dur 

g th la ( k he h hai f qu nc> f m tu 1 
tl lu ing th I t ho an I half te il n 

no tu u No bj.matu la t am t me n 1 of 

ght J lam n tl ho a 11 built mu ul 

man Ih ci no idtumo i the 1 ft s Ic f th 

bim et I ng 1 lo the left hiponch n I lum 
loin arl anl m 1 lU it the I ft th c eg n 
h c It s m t p om nt It is t de onpalp ti n 
a 1 ha the fc 1 g of a le cyst h 11 fl felt 
th n hanl n the r ght fom an f th therhinlin 
fit On tapp g It feci a 1 ght 1 ut Icf itc 
th iH C i t c j \ ho a normal bU 11 ith n 
I true! i uh uret A pi n \ ray picture 
sho e i le ce f l The fell ki In > h low 

enf rg 1 i n a 1 A pyef g am of the left 1 Ic 

ho the I cl 1 o mal utlinc trine h n 
lb m n sugir micr c pi lly o pu n r 1 
blood c 11 no ho klet o hy lat d memb a 
Blood 1 minati h cl ope cent e n phil 
Comil ment Ici at t iple positi e Ci nt te t 
po It c \ 4 i h muscle jl tt g 1 ct> n a 

male pa llcl to the I ft mgui 1 tg ment Th 

inter f the nc 10 S3 inches me hat lo the 
ant T * upe w iliac p e The ist all wa 
fca It be I I pe it jJ The area ar an J the 
c St as p eke 1 ith gauz an f the cyst II 
the o^n I anl the conte ts ciacuated Thc'C 
con te! f n loc t n 1 m me ble laughter 
c ts Theca U f th cj t \ as swal be 1 out with 
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97 per cent ethji alcohol and was explored with the 
finger No communication with the pcKis could be 
found \S e completed the operation bx allowing the 
wall of the c>st to collap e and the opening m the 
cyst was closed with a continuous plain catgut u 
ture Thcc>st itself was then sewed to the margin of 
the wound so as to anchor it The muscles mil re 
maming tissues were closed in la\ers with a rubber 
tissue dram at the lower angle of the wound leading 
dow n on to the closed incision m the cj si The drain 
wasremovedin dajs and the wound wa complete 
ly healed bi first intention in 2 weeks Patient was 
discharged from the hospital 2 weeks after operation 
He returned to dut> i month after leaving the hos 
pital and worked for 9 months continuously lie had 
some pain at the site of the wound after a hard 
da> s work Ten months after operation the wouml 
was soundly healed and he looked in perfect health 
Urine showed no albumin no sugar micro copical!> 
no pus no red blood cells 

Case 12 JR male age 30 >ears married 
Water works engineer I ather died at 41 of Bright s 
disease Mother died at 48 from an aneurism 
I atient lived in the countrj as a child W as at sea 
for 10 j ears Had spirochxte infection at the age of 
30 Has been ailing for the last 3 months withadull 
dragging feeling in the left h>pochondriura aggra 
vated bv driving in a motor car Seven weeks .ago 
after a long dnve he felt a lump in the left side of the 
abdomen for the first time He has noticed that he 
gets some shortness of breath on going up stairs no 
swelling of the feet No loss of weight Examination 
showed a cvstic swelling in the left hjpochondnum 
extending into the left loin The lower margin of 
the swelling is on the level of the iliac crest and 
extends to within 2j/ inches of the middle line 
Urine showed no albumin no sugar microscopically 
no pus I red blood cell to a field 1/6 objective 
Cyatoscopic examination showed early trabecula 
tion of the bladder walls no cvstitis 1 here is early 
intravesical enlargement of the prostate Differ 
ential phthalem test returned from the right kidney 
6 per cent in half an hour from the left 5 per cent in 
the same time The left kidney specimen showed an 
occasional pus cell and red blood cells I hthalem 
test gave 30 per cent m the first hour and 10 per 
cent in the second making a total of 40 per cent 
Pyelogram was not taken on account of breakdown 
of the \ ray plant An X ray taken previously 
showed a rounded tumor m the region of the left 
kidney with a protuberance from the general out 
line of the tumor at its lower pole This protuber 
ance reaches the level of the iliac crest Ihe lower 
pole of the mam tumor shows an increased density 
suggestive of early calcification W assermann test 
triple positive Blood count showed neutrophils 73 
per cent lymphocytes 19 per cent eosinophils 
per cent transitional and large mononuclear o per 
cent basophils i per cent Complement fixation 
test for hy datid gave doubtful outcome Pathological 
report in view of the positive W assermann test the 
absence of cosmophilia and the presence of leucoQ 


tosis a hydatid infection is not suggested A left 
nephrectomy was done through an oblique lum 
bar incision The upper pole appeared to be normal 
the lower half was occupied bv a cyst more or less 
spherical in outline a,/ inches m diameter The 
cyst was fixed in formalin solution before being 
opened It was sectioned i month later and proved 
to be a hydatid cyst There was no evidence of sup 
puratton but it was tightly packed with daughter 
cysts The wound healed by first intention and the 
patient left the hospital 19 days after the operation 
He has been quite w cll and at w ork ever since 

CvsE 13 W D age 30 years male married 
builder 1 aticnt has lived in the country all his life 
but has not raised sheep for 20 years He has had 
attacks of hamaturia for the past i years The 
first attack was colic like in character and the 
pain extended from the right loin down to the right 
groin These attacks at first were at intervals of 
about 6 months but lately have been more frequent 
As far back as 12 years ago he passed a little blad 
dcry thing m the urine following one of these 
attacks of pam and hamatuna At times he Is able 
to trace the track of the pam down from the kidney 
toward the bladder region and when it reaches there 
he gets relief The passage of the cysts through the 
urethra causes no discomfort merely a temporary 
stoppage m the stream As he is a house builder his 
estimate of the size of the cy sis that he has passed is 
probably correct He states that he has passed cysts 
varying m size from /i to of an inch and when 
passed into a vessel they appear spherical in outline 
although they emerge from the meatus m an cllip 
tical form The hxmaturia has been more marked 
of late accompanied by clots He estimates that in 
the last attack which occurred 14 days before ad 
mission he lost about half a pint of blood Iso cy sts 
have been passed during the past 3 months Phtha 
lem test returned 45 per cent first hour 5 per cent 
second hour total 50 per cent Cystoscopic exam 
ination of bladder wall showed a very slight injcc 
tion of the mucous membrane Both ureters were 
calhetcnzed to the pelves without obstruction 
Specimen from tl e right side showed a trace of blood 
(traumatic) that from the left was slightly turbid 
A plain X rav picture of the upper tract showed an 
increase in the left kidney shadow A pyelogram 
showed a filling defect involving the lower calyces 
^\hen the patient was examined 10 years previously 
by a surgeon his attention was drawn to a lump in 
the left side of the abdomen which he states has not 
increased in size although he thinks that before an 
attack of hxmatuna comes on it gets a little larger 
There has been no increase of frequency of mictun 
tion no pain even when passing cysts Urine shows 
faintly cloudy albumin left kidney specimen con 
tains pus red cells and fragments of laminated 
membrane Examination shows the lower pole of 
the left kidney definitely enlarged when it is felt 
bi manually Differential blood examination shows 
neutrophils 61 per cent eosinophils 5 per cent 
lymphocytes 30 per cent large mononuclears 4 per 
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cent Complement fixation test f r h\datid % as 
positi c precipitin test the erum sho ed sight 
but lefinite reaction Follow ing left neph ectomv 
patient hai unmterruptc 1 convalescence an I left 
ho pital eeks after operation 

CAsr i4 L \V m le age 41 jears commercial 
travcle marriel Father died at 5 jears cau 
unknown mother die! joung cause unknov n 
latientpaii ccasional vi its to the countr\ hen a 
chil 1 an I has tra cled n the count v m the course 
o/hi occupation He has ha I attacks of him tu n 
for the list 6 month at first at interval of 6 to S 
V eeks but during the last 6 eeks ha ha 1 2 nltacks 
The present attack has been present for a e L 
Th urine IS somet m sbrght luring an attack I ut 
m re often IS lark in ol r No pam at anj t m no 
I c ea c in f equenev Cvsto topv sho s blaller 
vail normal Lfflux I om the left ur tcral or fee 
1 bloo 1 tame 1 no efllut is seen in 0 mi ulesfrum 
the ifjht Uoth u cters were catheten cl to the 
pelves ithout ob t uct on Specimens from the 
left sid ere bio d ta ne 1 a fe d ops onlv coul I 
be bwi c 1 f om the right A pfai N rav p cturc 
sho cdth etsphe ic 1 hado on the ight i le nc 
in the k In V a ea a 1 t o in the li er a ca all 
alout 2 i chc in di meter Thev e tvpic 1 f 
calcif I h hud c sts l \el gram as taken of 
the left St Ic It sh e 1 no I hn te sugge tion of 
tumor Urine containcl faint clou 1 f alb min 
Ilia Ider spec me containe i no pus Right k In j 
u me sh ved no ca ts no c vstal in umeralk 
motil r 1 I eft k In \ pecimen sho el find g 
miUr e\ cpt that the org 1 ms vere not pre ent 
t the me extent \p il 3 o^6 the htmatur 

} s continue 1 mure or Ic ont nu u 1 but h 
not be n pre ent ( ovc a etk Vug st i 96 
j aticnt has be n t ork c r nee no mo c bf I 
1 g hlic 1 1C cc t of u nc ho td c a nal 
pu cell 1 numc ible m tile 1 
C V t 5 Si age 60 v ea female m ricd 
36 vea ichllcn v unge t 33 ears mcnjausc 
3V ag I ti tha ah vslvcl th hep 
1 ir ct She is ubic l 10 b on h U lb «nt r 
time She has f ad aUacf s of g vci f>rthcp t 

0 ve rs I hi i accompan e I I v right t al c I c 
cxtenUngfi mlhe ghtljin lo Co the r ght g 1 

1 here vs al o omit n (rcqviencv n I c 1 bng n 
miclur tion Nhe h s hal ttack of ham lu at 
inter at f a fe month dun g the ttack off in 
Jhi topp i 3 vears ago although h has till 
occa lonal ilta k f g avcl 1 tient tatc th 

g av 1 ha CO ildofa htihscbmnt a ving 
m 1 from a grin of anil apcceabont » ch 
n hameter Ixamnatonsh a thin ] iicnt uh 
a llacci i abd men Th right kid vis palpable I 

I mere c i to I ce it no mal s z I c h s a 
thick clou I of albun n n suga pu c I 6 to 
fcJIfi 6ob;ective) Kightktcfci pc men h & 
bloo i cell t a fiel 1 n casts \ pb n \ ra pc 
turc shows 3 di tinct areas of calciti at on 1 n the 

II cr about 1 inches n liamctcr The roi Idle o e 
1 incomplete and the outline suggests a cjst ab t 


tv ice the sue of a normal ki I e\ W thin Ihi 
partialfv calcified c> t are a number f m 1! r 
sphe cs about i ch in li nettr ugge live of 
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round the middle caljx I atient made in unm 
teiruptcd rccover> and since the operation has 
gained fi\c<5tonc (70 pounds) 

SUMM VR\ 

1 Hadatid is a disease of wool growing 
countries I he United States and Canada 
are graduall> coming under this classification 

2 It takes 15 to o > ears from the time 
of infestation for hjdatid disease to manifest 
Itself It will be the rising generation of 
surgeons of North Amenta who will be in 
tcrcsted 

^ There are two tjpes of h>datid of the 
kidne> fa) the open t>pc which communi 
cates with the renal pehis and (b) the closed 
tjpe which has no communication with the 
ren il pelt is 

4 Tht diagnosis of the open tvpc is com 
paratl^ d> casj if a full clinical and urological 
examination is made but the diagnosis of the 
closed t>pe is difficult and requires the aid of 
the inlradcrmal test of Casoni or the complt 
meat dcMation test of Ghcdim 

5 Nephrectomy is the operation of choice 
in open hydatids Marsupialization or nc 


phrostomy after devitalizing the contents of 
the cyst with alcohol or formalin is the safest 
and best operation for closed hydatids 

6 Subtotal nephrectomy miy prove a 
useful operation when the function of the 
other kidney is poor 

\oTr — Tho<;c interested in the subject of h>datid di 
ease will find full and exhausti e reference to the literature 
in the monograph latid Disease b> Harold Dew 
\ustrahan Medical Publishing Co to 
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1 Dew Hvrold HjdatidDieae tustralian Medical 

I ublishing Co 1927 

2 Dew Kellvwav and \\ illivus Med J Vustnlia 

May 192s 

3 Dew and \\ ILU VMS Suppl to Med J Vustralia Pr 

Cont March 924 

4 1 AiRLtv Quart J Med 92 x% 244 

5 Kretschmer Surg Oynec KObst 1923 xxxvi 196 

6 Spurr Richahp nd Congress of Mcdicme Buenos 

Vires 192 642 

7 TinMxs Davie H>dahd Disease 189 

8 Welsh and Bsrliso Vustrulian Si Ga* 190 

Vugust p 383 

9 \\cLi»u Chvpms^ and Stores Vusttalian M Gai 

1908 December p 6^3 Lancet 1909 April p 
1103 

10 VoiNC Practice of Urolo y j 360 
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OSTLITIS FIBROSA CASTICV OF THE S!I\L' 


liv \U RI [) W \DSO\ M D 
'« » s ig 

M \ reason for reporting the t«o fol 
lo^\lng case of osteiti fibrosa c>b 
tica of the spine is to emphasize the 
fact that the cli case occurs in other than the 
lon^, bones of the bod> that trauma and in 
fiction are suggcbtnc etiological facton, arwl 
that roentgenograms are of diagnostic \alue 
in differentiating bon> tumors and to call 
further attention to the \ aluc of surgical tre it 
nient m the c benign giant cell tumors 
1 he etiologv of libroc> stic tumors or foreign 
bodj giant cell tumors is still debatable \ ir 
chow in 1^76 ascribed their formation to 
h(|uefaction of chondromata Rindrteisth in 
z8tj6 and Hirschbcrg m 1889 described these 
cjsts as occurring in osteomalacia Von 
I echlmghausen m 1891 described general 
osteitis fibrosa cjstica as a diffuse degenerat 
mg proce s of the long bone of metabolic 
origin Beck in igoi described tv\o case of 
c>stic di ease of the tibia which he belie\c<l 
due to trauma Mejerding in 1918 empha 
sized the importance of infection superimposed 
on trauma as a probable factor in thcpro<luc 
lion of fibrocystic tumor Lewis in 19 4 on 
account of the clinical behaaior of the c Ic 
sums e\prc std some doubt as to their nco 
ptistic character and sugge ted thepo sibihtv 
of their being due to rcactuc tt ue growth 
or to \n attempt at repair following triuma in 
which exce I'e granuluion ti sue i formcil 
or po bibl\ (he Ic ion in hi opinion maa 
represent a chronic re orpti e process with 
cKce i\e fonnation of granulation tis uc — 
not a tumor m the strict cn e of the norij 
I opke and Lubar ch reported finding orgin 
i m and a enbed the formation of c\ ts to 
infection a Mew held by Murphy and other 
Other writer a Mueller 1 feiffcr Blood ood 
Beck Siher Freiberg Muqihj I erej LIm 
he and Heinecke ha\c di cu e*d the probable 
factors which mi^ht produce o teiti libro a 
c\ tiea 

Broders who ma<le a pithola ical stud\ of 
tlic ti ue remoNcxl in both cases herein re 
ported m a personal communication stated 

S bru (U f pu U 


I \cs R T afis T 
s p y ii i tl 

Foreign bodv giant cell tumor ha\e mas 
queraded under \ariou name the two mo t 
common probabfv bein" giant cell sarcoma 
and giant cell tumor I)e pile the fact that 
Malltry and others ha\e called special atten 
tion to the two tvpc of gi mt cell that occur 
in pathob^ieal proce se thi di tmetion doe 
not seem to be gcnerallv appreciated I he 
foreign bodv gnnt cell contims a large num 
ber of smill regular nutlti 1 of phagocytic 
nature 1 not neoplastic 1 do cly rdateil to 
the osteoclast and like the 0 teodast when 
It come in contact with bone it ab orbs it 
It 1 found in such pathological proce e a 
tertiary syphilis lepro y blastomyeo 1 coc 
cidioidal granuloma tuberculo 1 chronic 

0 teomyditi and gimteell tumor of bone 
tendon sheath and gum it is fvund al o 
around chole term crvstal blood pi ment 
non ab orbablc suture maten il colloid ken 
tinizcd epithelium and so forth It occur 
occa ion ilh m truesareomi e pccully ha. 
morrhagie o tcogenic arcomi 

Ihc ncopla tic or malignant giant cell ha 
few large irregular nudci and 1 found u u 
alK m ca c of highly mali„nint carcinoma 
or arcoma 1 oreioO bodv gi int cell tumor 
when found in issociation with tendon 
sheath ire u ually velhwi h while th> c of 
bone ire u uallv dark rc {ill h metime liver 
like in appeann c iltliJUgh ihev mav be 
ycllowi h The tumor c pcciallv th> eof the 
tendon heath are rather firm while tho e 
of the bone and gum may be tmi jIi I Micro 
seopiealh loreign both giant cell mav be 
numcrou or I w Bc-side the giant tell there 
mav be other pha Jevte Ic pcciallv the 
foamv cell tint arc tilled with lipJid ma 
tcnil) tibrobla t fibrou onncctivc ti uc 
Ivmphocytc a few poly m qih mudtar icuco 
evte endothelial cell numcDU btoolvc 
cl and pice chole term erv tal anJbljoJ 
pigment rhe forci nbxly giant cell tumor 

1 of a t^ranulatin" nature hiwcvcr it i not 
neopla tic Be lu t of thepre ence jf lorn n 
body giant cell it ha an 0 leoly tic { roperty 
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Its cau e IS probablj extra\a«;ation of blood 
due to injur> or infection 

Case X AJewihbov agedi4\cars v.ho efamil> 
histor> was negatue for carcinoma tuberculo is and 
diabetes complained of parahsi of the lower ex 
treimties at the time of admission to the Clinic and 
stated that he had been well until 6 months before 
when he experienced pain m the region of the right 
side of the lower dorsal pine ub equent to cor 
rectue measures ad\a ed b\ hi gjmnasium in 
structor for what he bebe\ed to be cur\ature of the 
spine (L\-pho5i ) In gi\ ing a description of the pain 
he stated that the whole back felt sore at times but 
that there wa a stead\ pain in the region of the 
lower margin of the ribs dorsallj on the right which 
would occasionallj shoot across to the left side in a 
similar area The pain affected the floating ribs 
he said and radiated around lhe«e ribs to the middle 
of the abdomen In de cnbing the pain in do er de 
tail he said that it was neuralgic like was more or 
less constant dull and aching and was relieved oc 
casionallv bj Iving down The pain continued with 
out paralvsis fox 3 months when dif&cuUv m unnal 
lOg and incontinence of the rectal sphincter were 
noticed Numbness over the legs and lower part 
of the abdomen was noticed 5 months after the onset 
this soon became associated with dragging of the 
right leg The weakness m the right leg advanced 
with the numbness until both lower extremities 
became complete^ parahzed and there was loss of 
sen ation below the umbilicus and difBcuUv in con 
trolling both the bladder and the bowels Nlalignant 
tumor at the tenth dorsal vertebra had been diag 
no ed prevaouslv 

The patient was a fairlv welt nounshed boy of 
average ize for his age and weighed p;, pounds 
There was complete paralvsis of the lower extremi 
tie and he bad to be lifted about The sv stolic blood 
pressure was 123 the diastolic /O Heart and lungs 
were normal Lnnaljsis was earned out on sue 
ces IV e da>’s on the latter the pecific graval> was 
looS the reaction acid and there were tz pus cells 
to a field The hxmoglobin was <4 per cent er>tbro 
cv tes numbered 4 60 000 and leucoc> tes 8 800 The 
differential count was 3 3 5 per cent Ij'mphoc>'tes o 
per cent transitionak 61 per cent neutrophiles and 
I 5 per cent eosmophile The combined phenol 
sulphonepbthalein test showed a return ol 30 per 
cent of the dje m hours The assermann test 
of the blood was negative The pupils of the eves 
were equal the reflexes and the fields normal the 
media clear the ocular movements good and ihe 
fundi normal Roentgen rav examination of the 
chest was negative roentgenograms of the dorsal 
and lumbar spines revealed destruction of the nfiht 
half of the tenth dorsal vertebra with a more ox Ic^s 
circumscribed shadow between the tenth ard the 
eleventh ribs sucgestive of tumor and multiple 
shadows were noted in the left renal area with cal 
cified vertebral Ijmph nodes opposite the third 
lumbar vertebra on the right (Fig 1) There was 


tenderness with ngiditv over the lower dorsal spine 
On neurological examination the cranial nerves were 
normal as were al o the brain and the spinal cord 
down to the tenth dorsal cgment From the tenth 
dorsal segment caudalli motor power was com 
pictelj lost Pam tactile and temperature sen 
sibiliticb were impaired being graded —3 The re 
flexes above the tenth dorsal segment were normal 
but were exaggerated below more o on the right 
than on Ihe left The diagno is was obviou 1> com 
pres ion mvehti due to tumor Because of destruc 
tion of the bodv ol the tenth dorsal vertebra on the 
right It was surmised that the lesion might be a 
mveloma a giant cell sarcoma or a foreign bodj 
giant cell tumor of the osteitis fibrosa cvstica tj^ie 
Exploratorv laminectomv was advi ed and was 
performed Vuguat 18 19 4 under general anxsthe 
sia The spines and lamina; of the ninth tenth and 
eleventh dor al vertebrae were removed An extra 
dural mass was expo ed which was found to involve 
the lamina; of the ninth and tenth right dorsal 
vertebra: the transverse proce< es of the same ver 
tebra* and part of the tenth rib on the same side 
The ma s was definuclv cystic and the surface was 
composed of a shell of bone Tbe cavity which ex 
tended into the bodies of the ninth and tenth ver 
tebra* including the mtravertebral disk was curet 
led and vielded reddish pulpy friable clot like 
material it was not a imple hsmatoma but was 
reported by the pathologist to be a benign foreign 
bodv giant cell tumor with hemorrhagic cyst for 
matioQ As much of the shell like portion of tbe 
massaswaspo sible was removed and the contents 
of tbe rest of the cavitv were curetted The usual 
closure of tbe wound was made Convalescence was 
uneventful and there was uadence of shght im 
provement in sen ation prior to dismissal at the 
expiration of 3 weeks Vs a precautionary measure 
a cour e of deep Coolidge tube roentgen ray treat 
ment was carried out during the postoperative 
course Numerous reports have been received from 
the bov and from his parents concerning hi sub 
equent progress In a letter dated January 16 
19 5 It was stated that the boy had improved 
materially and was able to walk with the aid of 
crutches June 16 1936 a report was received to 
the effect that he was able to walk and to get about 
and that there had been improv ement m all functions 
but that as yet he was unable to work The last 
report was received April 8 1927 from the bov 
him elf m which he stated that be had been going 
to school and expected to be graduated from high 
school in June 19 7 that he was able to walk run 
hop on one leg bend his bodv forward backward 
and sidewise and stand erect without curvatures 
that he was free from incontinence of urine and 
fjcces and that there was no numbness or weakness 
ofanvsort Inotherworda convalescence had bwn 
uruntemiptetL 

In the light of the other discussions on 
foreign body giant cell tumors of the fibro 
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c\slit tjpc this pTtitnt should continue in 
tood health and it i unlihtK that other sim 
liar Ic ions will dcsclop I robnbU trauma 
w IS the important factor in the jiroduction of 
the ksion in thi instance 
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and Icuc c\le S 00 I mphocstes we e 4 5 PJ-f 
cent la g mononu 1 a 7 5 per cent u n t n 1 
6opircnt neut [hilc aiopcrccnta le 
phile 40 ft? t e m TV le t 

ncgati e Lr n 1 1 of i hou pec men sh eil 


a spccifc gra ita of 031 aci 1 rcacti nl oc 

cast nal 1 1 bl 0 I c 11 On e m nation of the 

e\e VI ion i 60 on th right an 1 6 6 (v uh 

c rretti n) on the 1 ft ti e i up I ere equal an 1 

the r fl anlfeld \crc normal the eta in tion 
ofthefu I asneg ti e C aminalio of the cars 
ea Ithrat a ngatvc 1 0 ntg ogramofthc 
ccr IC I pi le rc ale 1 a c st like turn r s tuate 1 
p t ri K an 1 t the I ft j arcntl spn ging 

f m the c n 1 an i thir 1 c r\ cal \ tebri {I ig 

a 1 3) I cniRcn gr m fthc h I as negative 

I mj eh c n r 1 gical xaminati n fade I to 
I ll turbanc 1 ithcr tl e cranial 0 the 

tgm til T VC S( al I ettre vas not done 

1 1 of th h t r f 1 JU \ tlh sub cque It 
I f tio id ih h II like a I pea ance of the 
(u I r ught ut n th roentgen gr ms 1 felt 
th t t cj f t t fb a cv tica of the 

al 1 1 i n c of piv e p cncc in the 
frnrJ n h h p r h level /cJ laluel 

I I rat rh 1 ! ne n Ier ml me 1 

a n the u N mb r 3 06 t hich time I 

f 1 n I r m VC 1 a r Ic i ma with an egg 

h II t pc f II an ng fr 1 the lam x of the 

cc I n I th I cal \ ttb n I c ten i ng 
al g (h( I an I r nt th b iv f the 

c n I ce I c tebra (I g 4 I 5) fh tumo 
a rc or I ! in h pc n i me ur 1 boi t 
S c tin t 1 1 1 g axt an i about 3 enti 

m t It h ri a It s ien civ a 11 erent 
to th lu IP t the c I c r cal ertebr 

I I g m ki 1 c mt 10 f the dura and 
I pla ngihe orl I 1 t m c the turn r 
It IC c t r m c ll e p n an 1 1 mi 1 
f th n 1 thi 1 I u th n I t Ith cc ic 1 ver 
teb jr la much t p ibl t resect t v ilh 
the lam a lo t th tr s cr c proc s cv v 

jr aut mjl \ It j re ent nj \ to th 

CO 1 an I I a FI c n ing po ti of th 

turn r vt I ng f m th t ans rs pr ci s nt 
lb I d fthc Ic VIC I vert 1 a rccuret 

tc I th ghl 1 1 th ng f l a b n all rc 

n e I th c h I in in n tt mf t to 

bl i t tl c t The nl rc p c lur s ex 
t m f ft I Ifh chili h I ll ce fpr 
f I f bl d \ t n fu on f 00 cul c c tl 
m Ur fcit t ibl oi a B th m Iherfc g 
th d or lath I g ! slu I ho c 1 th t the 

0 ter h 11 f th turn c mpo c 1 of fb 

c tic t uc c nta mg spic le f bo e a I that 

the o t« t r mil r t tho rc vel th 

c fih fo mcr [ ti i Them tenal v as pulpv 
f bro h ol fri bl cl t 1 k an 1 coni nel 

fore g b I R a t c (1 If a cv t c leg era 

ton f M hxm rhage material and granul tion 
t iTig 6) 

C al enc a u e tf 1 an 1 ihc pat ent w 

1 mi c I at th c 1 f 3 eck Np I ii 10:7 she 
turn 1 fo rc X m n ll an 1 a found to be 

p fccti 11 Thcr a o iim tatio of m lion 
She bd n t n p! in of ncurologcal vmpt m 
a 1 1 f m ick hca 1 che sim 1 r t tho e h ch he 
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Tiff I Lrosjon of the tenth dorsal vertebra on the Tiff 2 Jorcignbody ffiant cell tumor of the upper 
right ccrvica! area (antcroposlcnor view) 


had had previous to the injurv and which ap 
parentl) were of the nature of migraine the mother 
too IS subject to migraine headaches The cervical 
spmc vv as again, examined rocntgcnologicaU^ There 
was no evidence of tumor onl> slight asvmmctrj in 
the cervical spine was pre ent 

This case is \\orthj of consideration since 
a lesion like that in Case i would have pro 
gressed no doubt until complete transverse 
mjelitis had developed Again trauma and 
infection were etiological factors in the pro 
duction of the tumor The roentgen ra> 
examination was of extreme value since it 
demonstrated the shell like tumor which made 
the diagnosis of foreign body giant cell tumor 
possible and encouraged us to perform the 
second exploration 

DISCUSSION 

Lewis in reporting his case reviewcdbrieflj 
the histones of 16 additional cases all of 
which were similar to the 2 I have presented 
With one exception all of the patients were 
between the ages of 7 and 5 > ears 

In attempting to differentiate foreign body 
giant cell tumor and malignant tumor of the 
spine especiall> in children and joung adults 



Fir 3 lateral \icw of tumor shown m I i},ure 2 The 
111 oc>stc nature and its attachment to the second and 
thirdcervicalvertebrajareshown Iheshell likcappca ance 
of the tumor and cystic areas contamitiR uregularlj placed 
sp culcs of bone arc cvi lent 
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t\stic t}j)c till pitient hould continue in 
j,oo(! health and it i unhkeh that other im 
liar Icbions will dc\tlop I robabK trauma 
w as the important factor m the production of 
the It ion in thi instance 

C\ r \ girl ape I 3 tear al { J he 
tracti n imitte 1 November ^ 6 fh 

fam h hi I rv a cgati c for tuh ul car 

cinomi I Inlcte Ih r a a h I v f the 

u u I li e c f eh 1 If o i a I p c me t ih 
R of 2 I nth the I I ha I I e m e I o 
VC [re I u to imi 1 t the (.»» O S p 

temUr 14 n cvpl t 1 m c i 1 h I b 

pc forme I cl h c f r turn r i ih pj 

gion f ih cer c 1 [ me a 1 t b ri nt U 

c ma \n tt mpt at al f th t m a 
not ma i but Ur r v t tme t as I 

nini tc e 1 

\t the I m la Im the pal nt ga ah 

t r ft mor th I ack f th ne k h cl h 

ha I t St t I 3 m th b f th rt a o 

lUt I p in t! m le 1 n ft th ui pa 

r ! () inv t g t n t lear 1 that th 

hi t V I Ue 1 I k I r I bl t D e ml 25 

hen h f 11 fr tir la trk g the kit i le 

of th hca I n I e k sh u ac c u f a 

f m I 0 l\ an 1 able t ume h r cla 

k unt I n h h 1 thee retu t 

chuol the Item 0 b cau e f pain tbeh ) 

\ f i late th tl r i be m ore nl tic 

temp alure to 3 decree I n Ut dag 

t 1 a I iht [ re t in t u t I t k p the 
eh 1 1 in I If r e 1 la I or 3 I thet npera 

lure mil d u 1 3 leg s C iks nee 

fr m th tta k f i ut i n ll t a u entfal 

n I he a abl t t r i sch I I fr m 

the I t ft et ej t f tire H I (. th 

ck I crib 1 th h I f I g t h v\ ( r 

the ck he f It q Ue 11 Jn rl 115 aft 

a conpktt ph cl am t n a pl\ ic n |ro 

n unce 1 her p f ctl ll 1 J e 10 6 he 

tai d a cc I I jur h n h 1 at plav eh 1 1 
jum[ c I I h r I k i alto 1 1 g t th th 

chil { fr m h h ul i (h j t I t 1 te 1 h r 

neck Si a 1 th t t that t m he hea dab c 

c a k in 1 ck 

Ihe pU t e gh 1 pul The a 

f m r un le I m I ghiK t th left fthcmelia 
lin pp ite th 1 an 1 th 1 cer c I cn bm 
hich pro nl 1 full in th dor al half f the 
neck \ 1 ar I c cnl I ng th Jge f 

ll m thout I c ! at n ab a of the 
ski The pul r t a 8 The st I c bl o 1 

pr r V s I a I the ! a f I c 8 iiaina glob n 

a So per ce l cr th c te mb red 4 700000 

and leucoc tc S 700 Ivmph c te were 41 5 per 
cent larg mon 1 ars perc t Iran it nal 
60 per cent n ut phile 4 op rccnl rale in 
pfiitc 40 per c t The Uas erman le t a 
negati e t, ri ah of a i h ur sp c me sh cd 


1 spccifc gavitv f I 31 aci 1 reaction and oc 
cas al red 1 1 o I eel! On cxaminat n of th 
eve \ la V a 6'io on the r ght and 6 6 (\ uh 
correction) o the left the pupil re equal and 
the red t and fi Id \ ere n mal the ex m tion 
ofthefunlus a neg ti e Lxam ation of the ears 
n c nUhr t a negative Roentge og an of the 
ervical p ne revealed a cast 1 ke turn r s t ate 1 
p t riorU a 1 to th left app rcnti> springing 

fr na th ec n 1 I ihir I cervical vc tebrx (I ig 

anlj) Roentge g am of the chest \\a cgati c 
Comprth 1 c ncur hgical examination fade I to 
c al V U t rbanc m e thcr the cranial or the 
gmental c Spinal pu cture was not done 

0 ce nt f the hi l f injury ith sub equent 
nf t ant th hell 1 ke ajpear nee of the 

tu hr ughi ut the r c tgenogran s I felt 
thu t a c sc of 0 t tl fbr a cv tica of the 

I al p ne a <1 n lew f piv expc lencc n the 

f rm ca e hchparalvs d loped la Kiel 

|! t n rhi va done u Icr c binel 

a X the la Vo mber 23 1026 at v hich time I 
e p 1 a I mo c I a roun le 1 ma ith a egg 
h U tv pc of V all an g f om the lam nx of the 
cc nl ml thrd c ical vc tcbrai anl cxtenl g 
along the t n er p oce s 1 to the bolt of lb 
sccon 1 leal ertebr llig 4 an 1 5) The t mor 
a more le s 0 I m h pc an I mea u c 1 ab ut 
S ce t mete its 1 ng ax an I bout 3 cc ti 
m ter n it sho t axi It vas Icn elv adhere t 
t the Ju pp i the sccon t cervical \e febra 

1 ro lucing m ke I c mprts on of the lura and 

I plac g the c 1 In o d r to remo e the tumor 
It s nece arv to emo c the spines a 1 laminx 
of th cconl third fourth an I hflh cerv cal v r 
tebrx Inasmuch as t as possible to re ect it Uh 
th lammx town to the Iran ver c pr cc eve > 
prec no as emplo>cl to pr ent injur) to the 
cord a I lur The renaini g P ti s f th 
tumor exten U g from the t ans er c proc s into 
thebol> flhe ccond c rvical ve lehr icrecurcf 
ted th r ughlv i 1 1 n thing but a b nv vail r 
maine I thi as c u hc| i in an attempt to 
ol I terate the c itv Thecnlir procc f eva c 
trem I bl o tv n 1 th eh 1 1 ho c le idcnceofpro 

fuel s f Wo 1 \ t ansfusion of 5 o c b c cent! 

meters of ctr telblool a gi e th m therbci g 
the 1 n r 1 ath log cal tu l> sho e I that the 
outer shell f th tumor as comp e 1 of fibre 
cv tie t s ue conta nmg sp culc of I ne a d that 
the contents ere imil t th e rem eli the 
ca of th former p tie t The mater al a pulp> 
of a b ov 1 h color friable clot 1 ke an 1 c ntain d 
fore gn b d giant cell s ell sc t c d g no a 
tion f old hxmorrha c mater 1 a d granulat 0 

t sue (f 6) 

C D ale ccnce u e e tfula 1 the pat nt w s 
I m sd Ith en I of 3 \ eks April t n 7 she 
r tur ed f r r ex m ation an 1 a found to be 

p f ctl ell Th re a no 1 m tat 0 of m t 

She d 1 not ompla of ncur log cal svmptom 
aside f om ick he dache mila to th c h ch she 
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THE VALUE OF VENTRICULAR STUDIES OTHER THAN 
VENTRICULOGR/VPHY IN THE LOCALIZVTION OF BRAIN TUMORS^ 

By FRANCIS C CRVNT MD PiiiuvPELPmv 


lit S 8 > U ly 

N O Single factor is more vital to the 
successful extirpation of a bratn 
tumor than precision m its localiza 
tion If the position of the neoplasm is 
accurately known the operative maneuvers 
nece sar> to its removal ma> be carried out 
with 1 much greater chance of succe s The 
methods of determining that region of the 
brain involved b> the tumor are man> and 
varied A careful detailed history with the 
chronolog} of the onset of the s>mptoms plus 
routine neurological studies retinoscopic ex 
aminitions and visual perimetric tests 
coupled with vestibular studies and toent 
genoscopic lilms will furnish m the majont> 
of instance clean cut evidence of the site of 
the neoplasm However in a certain number 
of cases although the presence of a tumor is 
unquestioned no definite clue can be obtained 
as to Its situation Heretofore to solve this 
problem of the unlocalizable brain tumor a 
ventriculogram was necessary But as ex 
perience with ventriculography increased the 
effect upon the size shape and position of 
the ventricles of tumors placed m different 
brain areas became more clearly appreciated 
It soon became apparent that if a definite 
routine were adopted in the tapping of the 
lateral ventricles the estimating of the 
amount of fluid remov ed from each and the 
determining by injection of a d\e whether 
the interventricular foramina were patulous 

r mth \ S ICI !D Ch 1 
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a very shrewd guc s could be made as to the 
abnormality in the ventricular outline that 
the \ ray films would subsequently reveal 
This procedure of attempting to determine 
the position of the lateral v entncles by plung 
ing for them from a fixed point of e timating 
their relative size by the amount of fluid re 
covcrable from each and lastly of discovering 
whether or not the interventricular foramina 
are patulous by the injection of a dye has 
been termed by Dandy (i) ventricular e tima 
lion It IS a logical outgrowth of his brilliant 
conception of cerebral pneumography Since 
bilateral ventricular tap without the replace 
ment of the fluid by airisunque tionably safer 
than ventriculography this has seemed suffi 
cient justification to attempt to discov er the 
V alue and the limitations of this le s hazardous 
method of tumor localization 
Four conditions must be met in order to 
draw accurate conclusions from ventricular 
estimation It is nece sary to appreciate 
clearly the effect upon the ventricular system 
of a tumor in different regions of the brain 
The operator should be thoroughlv familiar 
with the normal position size and depth from 
the surface of the lateral ventricles so that he 
can be certain that a failure to reach either of 
them IS due to an abnormality in their outline 
and not to an error m his technique The 
patient must be sufficiently co operative to 
permit of a complete neurological study so 
H F M u ly n p 1 1 rhii d li h 
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ont mu t tikt into ton ulcrxtmn the hi t< n 
of tnunn ind intcttun 'in<! tvamint tlie 
rjtnlf,tnn„rim cirtfulK Iht rocntgeno 
f,rim )f 1 toreign both glint ull tumor will 
prt cnt i hell like tumir uith puule uf 
bone irreguhrlv jihted within the tumor 
prt tntin„ rartJittl irt i dut to the t\ tit 
formition dilTtrin^ m thi n i\ from the 
punthtd out ipp iruntt pre enletl b\ meta 
btitic It ion Inm the olul tnlir^emcnt of 
o ttom'ita Irom tlit n luting inbttulatun 
if ucomi ind from iht (It truclivt proit 
incident to cold ab tt tormitnn m tuber 
tuln 1 

If thtrt i doubt in the urgtm min I ton 
tirmnf, the diigno i it i ntll to give the 
piticnt the btnUit ol an txplontion into 
urgital r mov il ol tht tumir an I rtliii ot 


2^cervical vertebra 
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prt ure from the c)rd will bring about not 
onl\ rt tontion 3 l lunction but permanent 
turt I well \il or ismuthaspo iblt ot the 
tunnr should be rtmoxed ind the remunm„ 
p>rtion should be turetted thoroughh the 
rtmaindtr ot the wall m the bod\ ot the \er 
ttbri hould bt ronpturtd awa\ or tru htd 
into the ta\ it\ permitting tht o tt ibl i t to 
rt tort tht bon\ dtteet 
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introducing the cannula th it positis e c\ idence 
of changes in their position ma> be deter 
mined Bilateral trephine openings are made 
7 centimeters abo\e the occipital protuber 
ance and i centimeters lateral to the midhne 
to a^0Id the longitudinal sinus The cannula 
is directed to enter the ^ estibule of the lateral 
\entncle its widest point The occipilo 
parietal ipproach is used because the cannula 
passes through a relativelj silent cerebral 
area well behind the sensor^ cortex and 
aboxe the xasual tracts From this position 
the xentnclcs should be encountered at a 
depth of from 4 to centimeters the cannula 
being, directed slightU outward and in a hori 
zontal plane le\el with the tip of the car A 
shift in the po ition of a \entricle ma\ be 
demonstrated b\ xariations from the e normal 
planes neces an to enter it with the cannula 
A complete neurological examination per 
formed upon a co operate e patient is neces 
san to obtain the most accurate re ults from 
\ entncular estimation 1 he negati\ e idence 



Fi 3 Tumor remo ed from ( a>ie i 



I ij; 4 \ ra> of Case 2 one year post opcrali els after 
retappin of the csst and replacing the flui 1 ith air 
The I 0 ition of the cyst m the left frontal lobe is clearly 
sho n 

of unimpaired functions from \anous cortical 
areas demonstrating that the> arc probabl> 
not jn\ol\ed b\ the tumor must alwa\s be 
considered For example if it can be shown 
dcfinitelv that one lateral xentricle is much 
smaller than the other ob\iousl> the tumor 
cannot be cerebellar or in the third ventricle 
because a svmmetrical hj drocephalus doe 
not exist The neoplasm must he in that 
cerebral hemisphere harboring the smaller 
ventricle And if all the active cortical areas 
of that hemisphere function normall> the 
tumor must be located in a silent area for 
example the frontal lobe or the right temporal 
lobe 

In manv instance where the clinical evi 
dence is open to more than one interpretation 
as to the location of the tumor for example 
when doubt exists as to whether the le ion is 
in the frontal lobes or cerebellum v entncular 
estimation ma> clear up the situation at once 
b> determining the presence or absence of 
hv drocephalus Once it is know n w hethcr the 
tumor lies above or below the tentorium the 
proper localizing svTnptoms mav be stre sed 
while the confusing signs can be confidentK 
rejected 

In a senes of 6 cases in which ventricular 
estimation had been employed as an aid in 
diagnosis ig were subsequently verified at 
operation or necropsj Our interpretation of 
the findings was correct in 18 instances in 
correct in i instance One death occurred in 
a patient ilreadv stuporous from high intra 
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thitb\ 3bt uniriR n )rm il rtspon e from the 
(litTtrcnt bnin irta it tm be <klermine<l 
whuh nl them Ixt lu c of their unimpaired 
function irc obMju !\ uniinoixtd b\ the 
tumor I abtlx the po ibihties of error m 
hcrcntinthi method mu tbepra»pe<l^othat 
if nccts ar\ iir max be introiluced to outline 
thexcntncle iccuratch it the exidenco from 
'inttimition il ine M.em mconclusixe 
Briadh con idtrecl brain tumor produce 
twotxpc of clnnj,c in the \cniricular!>\<;tem 
- xmmttricnl or i \mmctrical xanations in 
the 17C hipc nnd po ition of the lateral 
third and fourth xcntricle Svmmctncal 
dihtuion of the lateral xcntricic i alwa\ 
flue to in intern il h\ dr< cephalu set up b\ a 
tumor lb tructin„ the free circulatnn of the 
ccrcbrn jiinal fluid To produce such an efiert 
i tumor mu t be iluatcd in the midline be 
tween the cerebril hemi phere either in or 
im[)inginp, upm the third \entricle supra 
tent rialK or in the po tenor fo a (Iig i) 
\tntneular t timatim under thee tircum 
tinee woulil re\ed the lateral \cntriele m 
normal po ilion or nearer the cortex than 
u ual Both \entncle hould how an in 
erti e in fluid e intent to approximateh the 
anu liegret Dand\ tate that it is neet ar> 
to obtain at le i t o cubic centimeter of 
fluid b\ free flow or a pirition from taeh 
\tntncle to be He in mferrinf, that a hxdro 
ph du e\i t 

It I particulirK m ea c of h\ ilroccphalu 
th il mjetlion ot indu icarmine dve into one 


lateral xentncle max gixe important informa 
tion If under these condition this indicator 
be injected into one lateral xentricle and can 
not be recox ered from the other thi is good 
exidence that the mterx cntncular foramina 
are ob tructed and that the tumor he m thi 
region 

Xsxmmetrical xanations in the x cntncular 
outline are alxxaxs due to a tumor lx ing within 
one cerebral hemisphere and causing a shift in 
the po ition of one or both lateral xentricle 
with tilling delect in the outline or ex en com 
plete obliteration ot the x entnclc lx mg within 
the hemi phere inxolxcci (Fig ) Such 
chane,es arc due to direct pressure from the 
ncoplism and not to secontlarx effect from 
interference with cerebro pinal fluid circula 
tion Under these conditions it max be im 
pos ibU to introduce the exploring cannula 
into one or the other lateral xentricle If 
both can be tapped the xentricle on one side 
contains much more fluid than its fellow — 
dclimle exidence of their inequahta in size 
The xentricle should alxxaxs be tapped from 
the same relatixe position It is onlv through 
the dcxelopment of an accurate technique in 
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openjnps were made over the \ertcY Ihe left 
ventricle could not be reached Ihc right vtntndc 
vvasrcadilv tapped and o cubic centimeter of fluid 
were obtained The left ventricle was thtreforc 
obliterated asvmmetrical lateral ventricles cMSted 
and the tumor could not be located in the posterior 
fossa \ left frontal craniotomv was therefore 
formed and a large meningioma (Fig 3) arising 
from the left olfactorj groove was rcmovtil Con 
valesccnce was uneventful Sufiicicnt vision was re 
gained in the right ev e for the patient to ec to thread 
a needle 

It IS in the dilTerentntion between sub 
tentornl and supratentorial tumors thit 
ventricular estimation is of e pecial value 
Once ventricular asjmmetrv has been deter 
mined the tumor is known to he above the 
tentorium 

Case Marked e\ idencc of intracranial pressure 
without definite localizing signs V ventricular tap 
showed that the left ventricle was obliterated \ left 
frontotemporal flap was turned back and a glio 
matous c) st w as exposed and ev acuated 

R B a Jewish housewife was referred to the 
Univcrsitv Hospital on Julv 2 192S complaining ol 
weakness and loss of vision She had been cntirciv 
well until December 194 when she began to suffer 
from verv severe frontotemporal headaches Earlj 
m 1925 rapid failure of vision followed In March 
1925 a right subtemporal decompression was done 
at another hospital in an attempt to preserve vision 
Following this procedure the hevdaches disappeared 
but the visual loss steadilv progressed There has 
been no evidence of motor loss or convulsions but 6 
weeks before admission a transient attack of uncon 
sciousness occurred There was some mental dclcrio 
ration with a thick uncertain speech and drooling of 
saliva During the preceding week she had become 
much weaker and had difiicultv m getting about 
Her gait while weak had never shown anv suggestion 
of staggering She had much diflicuUv in swallowing 
solid foods 

PJnsi al examttnUon revealed an undernourished 
woman rather unco operative and sillv m her talk 
Her gait while weak was not abnormal No Rhom 
berg sign was noted Her memorv was much im 
paired The speech was rambling and occasionalU 
disjointed but the presence of actual aphasia seemed 
questionable There was a fair sized tense hernia 
cercbn on the right The cranial nerves were nega 
live except for questionable bilateral loss of sense of 
smell occasional lateral nystagmoid movements of 
the e> cs in both directions and bilateral choked discs 
of 5 diopters The form fields were full to rough tests 
The extremities revealed uniform weakness without 
sensorv loss Nodvsmctria ataxia adiadochokinesia 
or astcreognosis could be demonstrated Ml reflexes 
were equally exaggerated \ bilateral Babinski 
Oppcnheim and abortive ankle clonus were noted 
The roentgen ray studies were negative Vdiagnosis 



Fi 7 \cntnculo„ram sho\ in the effect of the tumor 
T of the left lateral ventricle on the ventricular s>stcm 
Ventricular tap alone under these circumstances would 
ha c led to c ror m diagno is becau e symmetrical hydro 
cephalvis would ha e been found and a subtentorial lesion 
suspected Localization of the tumor w as determined by v en 
triculography and verified by the removal of the tumor at 
operation 

of cerebral tumor was made but with uncertainly as 
to latcralitv 

Doctor Grant attempted a bilateral ventricular 
tap through the paneto occipital approach on July 
8 19 5 The right ventricle was found to be in a 
normal position and contained 24 cubic centimeters 
of fluid The left vcntncle was reached but only 
cubic centimeters of fluid could be obtained I ressure 
over the hernia cerebri seemed to increase the flow 
from the right ventricle but not from the left 
/iH^rmioH—asymmctrs of lateral ventricles with 
obliteration of left tumor in silent area of left cere 
bral hemisphere 

On Julv 14 19 5 a left frontal flap was reflected 
revealing a large gliomatous evst An evacuation of 
the c\st (Fig 4) was carried out with treatment of 
cast wall with Zenker s fluid and removal of part of 
the deep lying tumor for pathological identification 
This was followed b\ a decompression at the base of 
the flap The patient recovered and was discharged 
\ pathological diagnosis of oligodendroglioma was 
made (I ig 5) 
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(r ig 7) show s the h> drocephalus produced b\ 
1 tumor l}ing within the left lateral \cntncle 
Had onl\ an estimation of the size of these 
\entricles been made the conclusions based 
upon the test would have been grossly mis 
leading Furthermore the differentiation be 
tween midline supratentorial and posterior 
fossa lesions is not possible b\ bilateral tap 
alone for both produce svmmetrical h>dro 
cephalus Ihe onl} method b> which this 
distinction can be made is through air injection 
and a determination of the presence or absence 
of air in the third V enlncle FurlhermoTC Ibis 
differentiation is of importance because the 
operative approach to the two regions is so 
radicallv different 

In an> intracranial procedure release of 
intradural tension b^ ventricular tap will 
reduce hxmorrhage and make possible a prop 
er approach to the lesion thusgreatl> facilitat 
mg its extirpation It is alwavs a wise pre 
caution therefore to know something of the 
size of the ventricle before attacking an> 
tumor no matter how positiveh its position 
ma> be known Furthermore if m a sus 
pected cerebellar case a tap for relief of 
pressure fails to demonstrate a hvdro 
cephalus the operator must be vcr> certain 


of Ills ground on clinical or other evidence 
before he explores the posterior fossa for in 
the presence of increased pressure cerebellar 
tumors alwavs cause h>drocephalus 

CONCLUSIONS 

I Ventricular estimation is a safer proce 
dure than v entriculograph) In experienced 
hands with proper interpretation it mav often 
give information of equal value 

Asjmmetrv of the lateral ventricles is 
verv strong evidence of a cerebral tumor on 
the side of the smaller ventricle 

> A symmetrical hydrocephalus usuallv 
indicates a cerebellar tumor However it is 
under tlie c circumstances that an error may 
be mide from ventricular estimation alone 
unless the clinical syndrome points to the 
cerebellum If doubt exists it is wiser to per 
form a ventriculogram m the pre cnce of 
hydrocephalus 
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Iht lir t real tlue to the po ition of thi 
tumor « i furni htd b\ \entrica!ar e tuna 
tion I ht rt.hti\cK marked dilTertnee in the 
i/c ot the \cntriclt wa. cleir e\idtnce that 
the turn r la\ iti the iett cerebral hemi phere 
compre in„ the lelt lateral \cntnele Since 
the lie ar )!<vieal i|,n were >fe\ the neo 
pli m \ a known to lie in a relati\el\ silent 
irea ol the brim The Irontal region eemed 
aim-) t lertainh the eU ot the tumor lor the 
\i uil iiel t lithou^h ol \er\ que ti >nable 
\ ilui ippeartd full ind furthermore in per 
tormin^ the t ip in the parietf oeeipitil region 
n) en i »l re i t met to the explain needle 
u^j,t tuv tumirwi encountered H\ the 
pr ee ot extlu i in the neipla m w i ton 1 1 
ertd to be in the lelt tr int il hlie 
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Here a„ain the que tion ol the loeali/ation 
of the tumor below or above the tentorium 
wa ohetl b\ xentrieul irestim ition rurther 
more the tumor wa located in the right ecre 
bral htmi phere \ all of the ictue arei ol 
this hemi phere gave normal re pon e the 
neoplasm must ol note it\ In\ e been itu ited 
in a silent arex — the right front il lobe 
In order to t\ alu ite proptrK the u efiilne 
of any te t it limitation must be clearly 
un ler tood Nentriculare timatonmiy ei iK 
It id the urpt an into error unle certain f ict 
are tiken into eon ulcration If \entrieuhr 
a ymmetry can be surcK demon trated thi 
I cert tin evidenee of i cerebril hemi phcric 
turn r situ ltd on the ule ol the miller 
yentricle If the \entricle areundilated ecjuil 
in size and normal in position the le ion i 
pro! ibl\ nil eerebr il It m ly be a cerebcll ir 
tumor which has not ob trueted the eerebr 
spinil fluid eircuixtion ufheienth ti c tu e 
hy Iroecphilu \t time the pc tenor horn 
of the later il xentricle m ly be ib ent i 
jyomled )ut b\ lenheld ( ) J ht ma\ be 
deee[»ti\ e for the \ entriele app irenth he dec ) 
m the hemi phere ind mxy eem un lilitc 1 
t\ en though a moderate h\droccj)halu exi t 
We haxeob crxed a ease in which x cerebell ir 
tumor w IS ruled out bccau e ab cnct )I th 
j>o tenor horns led the operiter to belie e 
that n 1 hydrocephalu wi pre ent \\entri 
ulo„rim later eorreeled the error an i demon 
trxted a f iir degree ol bil iteral hy drocephalu 
yyith ab enee of the po tenor horn \n in le 
tumor wa later uece fully remoxed 

Il h\ drocephalu exi ts it 1 wi er t> [itr 
form a \ entnculogram and Utempt 1 1 lot due 
the tumor exactly unit the elinieal t\ idence 
IS oyerxyhclmingly in f ixor of a pa tenor fo a 
It ion I he accompanying roentgen i^ram 
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Ilexes the puns strengthen and rotation of the 
occijiut to the front takes place rapidh If the 
patient merely changes her position m bed or 
gets up to go to llie toilet this favorable mccha 
nism may be started 

Beyond question it is better for the mother and 
safer for the babj to ha\ e anterior rotation of the 
occiput take place and the birth occur with the 
usual anterior mechanism This statement is 
made tliough I am well aware that a certain per 
centage of cases of occiput posterior terminate as 
such spontaneously with the small fontanel com 
mg out oxer the perineum and also that a cer 
lam number of accoucheurs do not belicxc m 
effecting anterior rotation before they attempt 
deliver} Only when our attempts to correct the 
abnormal position fad do we consent to delixcr 
the occiput oxer (usualK through) the perineum 

The methods of dealing with persistent occiput 
posterior positions are numerous Hodge s ma 
neuxer consisting of upward pressure on the 
svnciput during the pains Tarniers maneuxer 
the attempted rotation of the head with the fm 
gers which obtain a purchase behind the ear the 
same aided b\ backward pressure on the cephalic 
prominence aboxe the pubis (the forehead) ro 
tation of the head in the pclxis by combined 
manipulation under an anxsthetic the whole 
hand being used internally the pushing of the 
head up out of the pelvis and the rotation of the 
whole fetal body bj twisting the child s trunk 
to the opposite oblique podalic version the use 
of the forceps as a rotator or as combined rotator 
and deUx erer 

In the majont} of cases it is possible to turn 
the head in the pelxis hy means of the hands at 
least so far as to bring the small fontanel from the 
hollow of the sacrum 0 180 degrees into an 
anterior quadrant of the pelxis OL 45 degrees or 
0 D 45 degrees Then one can easily finish the 
rotation and the delucrv xxith forceps 

\\ith the patient under deep anesthesia the 
xvhole hand is inserted and the head is gentlj 
lifted up out of Its imbedment in the soft parts 
It makes little difference xxhich hand is used in 
side the pelxis though in OLP I usually put the 
left hand m behind the pubis and press back 
vxard on the forehead Ijing there xxith the fingers 
or if It seems easier I txvist the wrist so as to in 
sinuate the fingers underneath and behind the 
occiput l>ing on the left side the thumb pressing 
on the side of the forehead Bj the supinating of 
the hand the head is turned into the transverse 
Now the fingers are quickly withdrawn part y\a> 
the handrexersed so as to bring itsdorsum behind 
the pubis the fingers resting on the malar bone 



and by a supinating movement pressure on the 
forehead is exerted sweeping this part of the head 
through the right half of the pelvis toward the 
sacrum Thus the occiput comes to lie near the 
pubis This maneuver succeeds best when the 
head is partly deflexed When flexion is well es 
labhshed it may be (it is not alwajs) better to 
work on the occiput directly 
In OLP (OL 135 degrees) with flexion the 
right hand is laid behind the head with the volar 
side of the fingers upward and by a pronating 
twist of the wrist combined with flexion of the fm 
gers the occiput is levered to the front All the 
movements are aided abetted modified and con 
trolled b> the outside hand and the turning of the 
head is made easier by lubricating it and the \ a 
gmaxvith green soap (Fig i) It is also advisable 
to have the head of the patient ^ or 4 inches loxver 
than the pelv is m order to prey ent prolapse of the 
cord x\hen the fetal head is raised up 
One IS often disappointed to find that after the 
head has been turned into an anterior sector of 
the pelv icarcle before the forceps can be applied 
indeed often before one withdraws the hand the 
occiput slips back into its former malposition 
There are several wavs of handling such a situa 
tion (i) have the assistant b} a hand above the 
pubis press the forehead backward and hold it 
while >ou appl> the forceps (not v cry successful) 

( ) have him tr> to turn the bab> s back ante 
norly or indeed a little bejond the midline and 
press down on the fundus to favor flexion etc 
(also not very successful) (3) the operator can 
after turning the head as far as it wall go withdraw 
his hand and neatly slip in the other one behind 
the pubis to press the forehead back (4) he ma> 
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I \ T h rt irluk n leihni juc it is not j ssible 
I I \crtlH\\h k sul jt t 1 tht iriatmcnt of 
i{ 111 p t ri r j ( sitiun ind thertf n. I 
hi t tkcte<i nt pha (. 1 it the mo t c mmon 
IK. lilt 1 lit r the h u! has en^i^cd in the 

jil ib tut inttri r r talion f tht ccipwl has 
I u! it nkt phtt tn iee I the otti[ ut mi\ hut 
tiirnei turthcr bitkwirl ifter d teni ml his 

ni t rt I in the h 11 w t the sa riim with tht 

sm ill f nl int! in th median lint 

In rkrt kn la little tienlitii prttisi nto iir 
1 ri| tiun t llu m u pi iliunsth | rt entin^ 
1 irt ut upits in ih | tl is Ilnserec nimenlel 
thil lenimclht ejobiti ns a rdin„ to the <le 
Rrttb f a btmitirtle the /tr i int 1 ting tht 

I ul lb Ihiib whtn the < tiptit lie as just dc 

ribed \ e w uld term it an cipiit iSo decree 
nchl r kft Icptndinff n nhich si le the occiput 
time io\Nn Ottijiii ri„hl trans trst it uld U 
OI) JO d „r Cb till ul left int rt >r OL 
4 leprets tit 

\b a rul in | rattict c lind that a head which 
t mes int the [ chi O D i ^ dtgrees or 0 1 
I kartts (i e O I) P or O L P rcsptcti th ) 
will if gitcn limt tn u„h r tatc spt ntancou K 
the rest 1 the hall circk in ! tome ti be O D 
S kgrt or O L 3 kg ce or o degrees whentc 
It illledtliv rt I p ml intouslv or 1 1 the XI 1 f 
i im] k 1 rtti s cjeration Since thi max re 
|uire main h ur of IxIk r the ac t ucheur shoul I 
11] ]x rt tht I irliincnt s pt wer with fo» d espc 
lalh ugar m 1 tluicl in I ' ith rest an 1 site] 

Nl rj hint m 1 [xihmmc morphine and ma" 
nc Him ul] hate with or with ul il ether rectal 
instill iti n art t I e u cd gcncrousK The I xg 
1 \ Iter mu t 1 c pr tr t 1 a 1 n" as pt s il 1 
in 1 ruptur 1 nl xtltr niplctc dilatation f the 
cir 1 hi 1 ctn btaincl Thtr art ext ptionsto 
ihi rule I lit th \ are rare Tle|atient h uld lie 
n xmlv nth i te I hi hthco ciput jioint I ut 
h ul I chin e It n Iht rectum anti bla Her 
ir t I kc[ l m| t\ 


SI w dilat ition of the certix mat te due to 
primxrv inertia >f the uterus or to al normal 
attx n f the uterine muscle c " the formation of 
tontrattion nn^b and strictures These mu t 1 c 
diJTcrcrxtiatc I The treatment of c urs \arit 
In the one xve will stimulate m the other Iran 
quill e the uterus I arh in the first st i t a d c 
f cast >r li with ? t 5 grains f quinine nut 1 e 
given The nasal application of pituitart extract 
according to Ilofbauer method mat 1 c irit 1 
but tht xccoucheur must stand rtadt to remote 
the lacking and give ether at once when the 
pains ct too strong and endanger the m thcr or 
child I schlom cm] lot this remedt Narcotics 
arc the I c t lor stnetura uteri thet mat be ai ltd 
b\ atropm in phtsiolo^^ital dose 

In the ohien time we obtained much Icnclit 
from the following pr tcdure the | artunent as 
given a hot bath (not superseded In a h t wet 
pack) thcnagcncrou ale h Irub then an enema 
of o grams f bn mide of soda and 15 grams of 
chloral then a drink of hot lemonade I nallt 6 
to 4 gram « f morphine the room was darkcnc I 
and quieted \ refreshing s cep lasting ( to 10 
hour usualh resulted and dilatati n asthercult 
of insensible labor was often found nearl) com 
picte then the pains be^an again 

Should medical treatment fail the dilatati nof 
the os can be hastened bt packing the cert ix an 1 
\a«nnal vault ilh gau/c saturated m gitcermt to 
hich I cr cent mercuri chrome has bcenaddcl 
or bt melreurtsis 

Let us sat that the parturient has been cam 1 
to tie punt where the cervix is c mplctch di 
latetl or to a diameter of 8 or 9 centimeters and 
b\ means of Duchrssen incisions the oj inmg 
can be safelt enlarged to permit extraction f the 
child \otv what to do 

Fir t one must I e con meed from the character 
of the labor u{ to thi point that the woman will 
not beallc tocn 1 thej rocess herself It is well to 
be I rej ared for sur] rise as occasionall> the head 
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use thp hand which effected the rotation inter 
nalh to hold the head at the point of rotation 
gamed until one blade of the forceps can be ap 
plied and this acting like an old fashioned \ectis 
will keep the head m its new position or indeed 
ma\ increase the rotation (5) he ma> fix the 
head at the furthest anterior point of rotation b> 
means of a vulsellum attached to the bab> s scalp 
He should be sure not to tr\ to turn the head with 
this instrument it will tear out a piece of skin — 
merely hold the head steady with it — thus em 
plo>ed no harm will result 
Should manual rotation fail which \er\ seldom 
happens if one goes about it lege arlis resource 
must be had to the forceps Let me repeat this 
article deals with the abnormal position after 
engagement Before the head has sunk below the 
inlet version IS usually the choice The operation 
of forceps in persistent occiput posterior positions 
may be verv easy and very hard Much depends 
on individual skill and considerable also upon the 
conformation of the pelvis and soft parts and the 
size of the baby and pelvis 
At the verv outset of the discussion of forceps 
in occiput posterior positions we meet this ques 
tion ^lay the forceps be used as a rotator or is it 
to be simplv a tractor adding to the downward 
movement of the head only that imount of rota 
tibn which nature gives the head in its passage 
Its progress being thus made a turbmal motion? 

Lev ret in 1746 said that the forceps should be 
a tractor and nothing else to supply from below 
the force that was lacking from above Smellie 
m 175 used his short straight forceps as a ro 
tator Scanzoni in 1865 developed an operation 
m which instrumental rotation was the mam 


feature Tarnicr m 1881 demonstrated the 
principle on which the forceps may be used to 
correct the position of the head m the pelvis He 
jiomted out that because of the pelvic curve of 
the instrument if one twists the handles the 
blades with the head m their grasp do not turn 
on the axis of the slianks but tend to describe 
part of a circle within the pelvis In order there 
fore to make the head rotate around an axis it is 
necessary to sweep the handles of the forceps 
through a large circle outside the pelvis The 
apex of the forceps blades then will act as a center 
and the head wall turn around on it Bill has im 
proved on Tarnier s maneuver b\ first raising the 
head out of the pelvic floor gutter and then 
sweeping the handles around to impart the move 
ment of rotation to the head within the pelvis 
Kiclland in 1915 devised a forceps without pel 
\ic curve and with the blades bent a little down 
ward With this mstrumentaheadrnav begrasped 
bipanetally no matter in which diameter it lies 
in the pelvis and It may according to Kielland be 
twisted safelv to anv position desired 
The dangers of using the forceps as a pure 
rotator as Scanzoni and Tarnier did are the 
vagina and bladder may be torn from their 
attachments to the fascia and the bonv pelvis 
haimatomata may be produced in the areolar tis 
sue at the bases of the broad ligaments the ure 
lers may be stretched and the baby s head and 
neck may suffer damage If the head is pushed up 
too far the cord mav prolapse necessitating a hur 
ried forceful and destructive extraction With 
these things m mind I have devised a method of 
rotation of the head which combines several of 
these well known maneuvers and for want of a 
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FROM THE CLIMC OF I HR 11 F IPIA BI UR 

SWITCHING OF VERMILION-BORDERED LIP FLAPS 

B-i J B BPOWN MB St lows Missouri 


F 0 LI 0 WI\G arc some adaptations of the 
plan of the switching of \ermihon bordered 
lip Haps for improNing balance after re 
mo\al or loss from either lip The bloo<l supplj 
through the coronarj \essels makes it jiossible to 
turn such a flap on an extremeh narrow pedicle 
This is useful in patients with small lesions on the 
lip where following a Y excision there would be 
too much difference in the width of the lips if the 
defect were closed simpK b\ suturing With the 
flap available there is not much tendencv to cut 
too close to the growth and because of the sim 
phcitv of the technique there cannot be much 
real argument against the excision of these 
growths cspeciallv those that have had prolonged 
and manv different kinds of treatment or un 
known amounts of radiation Bv this method 
the whole specimen is obtained for microscopic 
diagnosis without much more trouble than m 
doing a biopsv (Figs r and ) Accumulated ob 
servation has led to the conclusion that all cases 
of suspected or clinicallj diagnosed mahgnancv 
should have the benefit of microscopic evamina 
tion of the tissue even if radium or an> other 
destructive agent is to be used If large sections 
of the lower lip are removed an upper bp flap 
mav be used in combination with other flaps 
(Figs 2 and The flaps mai be advantageouslv 


utili2ed on patients vMth defects following former 
operations for growths injuries or dis as and in 
some re o[)erations for cleft lip (Fig 4) 

If the defect is near the angle on the lower lip 
a triangle can be swung direct!) down from the 
upper preserving the coronarj vessels in a mu 
cous flap In this instance the pedicle of the flap 
wiU form the new angle of the mouth (Figs 
1 3) The upper hp defect is clos d bv pulling 

the hp over to the cheek with an> further adjust 
ments necessarj to less n the distortion about the 
nose and upper part of the lip The corner of the 
mouth is put m the best obtainable position but 
this mav be improved if necessarv bv some sub 
sequent operation (Figs iC 3BandC) The su 
tunng should insure contact for the full depth 
of the wound (Figs z and 2) 

If the defect is near the middle of the lower lip 
the remaining lateral portion ma> be raised as a 
somewhat rectangular flap and swung across to 
fill m the center The defect at the side of the Iip 
can then be filled m with a flap from the upper 
(Fig ) 

For the swinging of a flap from the lower lip 
into the upper hp at or near the center the pedi 
cle must of course go across from one hp to the 
other and remain there until the flap has estab 
lishcd Its new blood suppl) The pedicle is cut 



r I Plan I — I arge remo al from loner hp repaired 
b> large t langular flap from upper 1 p that permitted im 
med ate adjustment of the remamin”- part of upper lip to 
gi c the CO ner of the mouth the proper ertical level and 
not disto t the no t 1 A Shows plan of cuts and exci 1 n 
£ FII e Cl ed po tion of lowerl p £ £ 1 tn n ular flap 
raised for filling n lo er hp defect D\ relaxation cut 
th ough full thickness of lip III adjustment cuts 
andthi t angl d ca ded B Immediat adjustment DC 



D r 


js moved over to the right aided b> relaxation alon D\ 
Ihelinc ID in \ has been pulled m so that tsmidportion 
occup es a place about where D was before the t ansfer £ 
that was at the an le m the upper 1 p has been swung down 
round into position nea the m ddle of the lo er lip £ 
forms the nc an^le of the mouth Sta> sutures through 
the full thicknes of tl e lip and cheek maj be put m across 
line DC to rel esc ten on on the blood supplj C Plans 
of \ cuts for \ adjustmc t to shift new co ner outward 
rh s step I done at a later time to alio freer open n" 
\ incisionmadeandCisdroppedbacktoC andtheincis 
ion do ed in a \ D Cond tion for \ h ch Plan i is used 
I tinal result 
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better term I have named it the ke> m lock 
operation It r alK tries to imitate nature s 
process of push twist retract untwist and re 
peat but we have to do them m reverse — push 
up twit pull and repeat Wetrj to impress a 
wrigglin motion on the head which is not eas> 
to describe 

With the head King in the ri^ht oblique diim 
eter OD i^s degree the forceps blade are laid 
in the transverse of the pelvis Thev 'ill k'^asp 
the head diagonillv in an unfavorable manner 
and are therefore to be held verv delicatelj 
Now under the slightest po sible compression 
the head is pushed up about centimeters in the 
axis of the birtl canal and gentl\ twisted the 
small fontanel bein" brouf'ht forward not more 
than 5 degrees This is done b\ sweeping the 
handles of the forceps through an arc of about 
10 de'^rees outside the pelvis d la methode Ta mcr 
Then the head is pulled down a little m the avis of 
the pelv IS but levs than it w as pushed up I ei eat 
this maneuver two or three limes pushing the 
head up onlv as much as vou pull down and 
when the sagittal suture 1 transvers le ODT 
or 0 D oo degr es the front of the forceps will 
now point to the left and thej wall he m the left 
oblique Readjust them so that thev will come to 
he m the right oblique grasping the head in a 
more favorable diameter that i the ideal man 
ner Indeed sometimes the head slips around the 
rest of the wav it elf within the blades B\ push 
ing up a little twistin^ a little and levering, a 
verv little (to overcome asvnclitism) imparting 
a wnog,lino motion to the head not unlike fitting 
a kev into a stubborn lock one can usualK coax 
the occiput to the front whereupon the rest of the 
operation — the txtraction i completed without 
trouble One should not hurrv nor do too much 
turnin^ at once not more than 5 dcg,rees it is hke 
takin„ mmcin" st ps readjust the forceps part 
pa sti as the rot ition is effected (Fig A to H) 

The prehension f th head at the beginmn of 
this operation need n t il avs be made as de 
cribcd \ anants must fe reco^ni ed but the 
princirlc does not chang,e Sometime it is po 
sible to lav the blades to the head anteroposte 
rinrh in the peUi ith their front directed to 
ward the small 1 ntanel (Fig ) Again on mav 
apph the forcej s with the front tov ard the f re 


head (as m the Scanzom maneuver) and when 
the ocaput is brouf^ht into the antenor quadrant 
of the pelvis remove them and reapplj as for an 
antenor position 

In rare cases it is impossible to turn the occiput 
to the front either b> manual effort or b> the for 
ceps or b\ a combination of the hand with the 
forceps To force the 1 sue w luld entail great 
damage to the mother and probablv kill the babv 
therefore vve mu t observe and discover the 
merhamsm intended bj nature and then aid it 
If the occjpitosacral mechanism is inevitable it is 
best to deliv r the head m extreme flexion 

1 he application of the blades is made a usual 
but the front of the forceps looks toward tf e fore 
head which from now on becomes the point of 
direction Lockin^ the blades 1 the same as u ual 
but after thev are locked the handles are raised a 
little toward the pubis m order to increase flexion 
Traction is made on the parietal bosses a little 
upward from the horizontal plane This mcreasis 
flexion and It has happened though I have never 
observed it that even as late as this antenor 
rotation has occurred The oenput is first de 
livered over the perineum the forehead restin 
behind the pubis then the brow and face come 
from under the pubis Much power is often nece 
sarv and it is advisable to perform episiotomv in 
primipar® as a rule and almost alwavs in muUi 
parje to avoid extensive lacerations of the pelvic 
floor and sphincter If conditions are favorii le 
one might deflex the head and deliver as a face 
presentation The e cases are claimed bv the 
Kiilland forceps enthusiasts Some accoucheurs 
prefer the axis traction forceps since the mobilit\ 
thev confer on the head allow s the latter tr adapt 
itself somewhat to the parturient pa sage but 
for the man who knows the mechanism of labor 
and IS walling to be guided bv the action of the 
natural powers thev are unnecessarv and m 
the hands of a man ignorant of the princij les 
of bstetnes the instrument is too dangerous 

Incasesm which great difficult) isexpen need 
an overlooked funnel pelvis will often be found 
and the accoucheur will regret that he attempted 
deliverv from below Here again one should cm 
phasiz the nece sitv of careful antenatal exami 
nation and pre partal decision a to the method 
of conduct m the approaching labor 
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Fi 4 Plan 4 — t»ed for fillm m defects of the upper 
bp at or do e to the center \ A C Line of opeoui lip to 
receue flap 4 BC flap rai^d m lower bp The shaded 
tnan le at the left corner of the upper bp is remo\ed and 
the defect re«utu ed to correct the defonnit> shown m D 
B Flap 4 BC in place n upper bp with the pedicle still at 
tached to the lower bp at B throu h which the blood 
upplv goes This pedicle is cut m from 2 to 3 weeks after 
the ntabt) of the flap is tested by dampin'' the blood 
suppl> throu h the p^cle Further adjustment of the 
crmibon of both bps is nece«sars but ma> be dela>ed for 
«ome time after the pedicle is cut if ad nsable The defect 
in the lower bp is I ft open in this drawin,, to show the 
course of the pedicl C Pedicle of flap has been cut and 
the \ermilioD of both 1 ps djusted BD Line of closure id 

usualK between 2 and 3 weeks and before cutting 
It the new blood suppl> is tested bj compres 
sing the pedicle with a rubber-co\ ered clamp for 
anhourortwo(Fig 4 H) If after se\ eral hours of 
compression repeated on several consecutive 
davs the color of the flap while the pedicle is 
compressed remains doubtful it may be well to 
divide the coronary artery m the flap but post 
pone the cutting of the rest of the flap until the 
new arculation is satisfactory A flap switched 




lower bp D and E Shows a cond tion for which Plan 4 is 
u>ed F and G Same as Figure C and D H Shows method 
of gentlj compressm" the pedicle to shut off the vessels 
throu h It to the flap Thi is to determine the adequacy 
of the blood supply from the new bed of the flap and it i 
started about the tenth day A rubber covered clamp is 
used and a rubber band is looped over the handles to 
obtain e\ en elasUc pressure The catches on the clamp are 
usedtohold the rubber band I Shows method of hofdmg 
the mouth shut The head is padded and a plaster cap is 
pul on that holds the plaster shOo from the chin This has 
been found to be the most comfortable arran ement al 
though a silkworm gut stitch from one bp to the other 
that does not interfere with the blood supply been 
used satisfactonly 

into a scar bed may be slow in gathering its new 
blood supply This compression should be gentle 
to avoid cumulative trauma A plaster cap wuth 
a padded plaster sling down around the chin is 
the plan used for holding the mouth closed to pre 
vent damage to the pedicle (Fig 4 I) 

The area to be erased or to be filled in and the 
flaps used for repair are to be carefully planned 
Accuracy m this pomt will be evidenced m the 
result The blood supply of the flap must be kept 
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MOERSCH BRONCHOSCOPIC TREVTMENT OE rijLMO\AR\ ABSCESS 705 



Fi I \ Pulmonarv abscess of 3 months duntion Clinical s>mptoms di appeared patient Rained 36 pounds 

fpo tpneumomcj B \uer 4 bronchoscopic a piration and returned to ork 4 months alter onset of s>mptoms 



lig \ kbscess of lutio B Mter btotvchoscopic treatments wthm 3 wceVs 
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in mind while the flap is being cut as the pedicle 
consists of but little more than the vermilion 
border and the coronar> vessels The arterv can 
be felt just under the mucous membrane 
There is seldom much trouble with function 
although there ma) occasionally be some leakage 
of fluids because of lack of sensation or of muscu 
iar action \\ith a little training this can usually 
be overcome The patient should put his spoon 
or cup against the loner Jip at the repaired angle 
and take the food in from there This same mcth 
od proves of value to those patients who have lost 
the inframandibular branch of the seventh nerve 
from other causes Most of the patients operated 
on have sntisf ictorv control of the mouth and 


none of them has any leakage of saliva More 
accurate data is being collected on the nerve re 
generation and muscular action 

In general this plan tends rather sati factorih 
to preserve some of the natural prominence and 
contour of the damaged lip and to prevent the 
excessive protrusion of its fellow that results from 
the obliteration of the original defect bv the 
simple approximation of the borders 
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BRONCHOSCOPIC TREATMENT OF PULMO\HR\ \BSCEbS^ 


By HERMAN! MOERSCH 
D lM*d 

P ULMON AR\ abscess offers one of the most 
difficult problems in diagnosis and treat 
ment It has been estimated that approxi 
mately 50 per cent of the cases of untreated pul 
monary abscess terminate fatally Miller and 
I ambert* found that the mortality rates m sur 
gerv for pulmonary abscess varied between 10 
and 60 per cent depending on the operator and 
number of thoracic operations he had performed 
It is fortunate that bronschoscopv has been of 
so much value in treating pulmonary abscess 
and has produced such splendid results Al 
though applied successfully only m recent years 
it has alreadv surpassed our greatest expectations 
and now stands as the most valuable aid in the 
treatment of this condition 

DIAO^OSlS 

Before the bronchoscopic treatment of pul 
momrv abscess and the results obtained are dis 
cussed it is necessary to define what 1 meant by 
pulmonary abscess Lnfortunalelv the term is 
m!staken}\ applied to many pulmonan condi 
tions It IS easv to understand why these mis 
takes occur since even the pathologist with the 
specimen m hi hands can not always distin uish 
accurately Ictween a bronchieciatic condition 
and pulmonary abscess V further complication 
is introduced by the fact that the older an abscess 
grows the more closely its structur resembles 
that of bronchiectasis also walled-off empyema 

rr m I 1 bK 1 1 I Vm J VI S 9 4 1 I 
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mav simulate pulmonarv abscess and may easily 
be mistaken for it 

The necessity of distinguishin between pul 
monary abscess and other forms of pulmonary 
suppuration as far as possible ts obvious be 
cause of the marked difference in their response 
to medical and surgical treatment The pos 
sibiliiy of reheymg pulmonary abscess is far 
greater than that of relieving other types of 
pulmonary suppuration especially bronchiectasis 
An abscess involves chieflv the parenchyma of 
the lung — tissues which are elastic and pliable 
and able to regenerate After the cavitv is 
drained its walls tend to collapse and healing 
takes place Bronchiectasis chiefly involves the 
bronchi vhich are rigid tubes and do not col 
lapse when pus is removed but expand in re 
sponse to extnnsic and intrinsic forces In time 
a pulmonary absces becomes walled off bv 
means of fibrous tissue w hich forms a n^id wall 
resemblin" the structure found in bronchiectasis 
It IS for this reason that pulmonary abscess of long 
standing 1 Jess amenable to treatment 

Clinically the dia nosis of pulmonary abscess 
IS based on the historv which is of the greatest 
importance on the physical findings on the 
roentgenogram and finally on bronchoscopic 
examination WTiile errors in dia^nosi are 
relatively easilv made in a condition such as 
pulmonary abscess especially in its differentia 
tion from bronchiectasis still the cases in the 
group under consideration in this paper hav e been 
^ mb S g 7 
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Fig 4 Pulmonar> ab cess of left upper lobe of 
mdctermmate on m B T^o \\ccks later after one 


abscess I have never noted an> ill effect from 
such a procedure It is not advisable to probe 
into the pulmonary tissue through the bronchial 
wall m the hope of encountering the abscess 
however if one can be absolutel) certain of the 
site of the abscess he is justified m burrowing 
through normal lung tissue to reach it Some 
bronchoscopists have feared that fatal hxmor 
rhage might result from this procedure How 
ever I have found that although bleedmgmay 
occur it is not severe Blood vessels are un 
doubtedl> torn but because of the size and shape 
of the instruments used the> are more than 
likel> torn completel) across rather than partiallv 
torn The ruptured end of a vessel torn com 
pletel> across retracts and contracts more 
thoroughly this is of prime importance in the 
control of hemorrhage 

REV lEW OF CASES 

Dunng ig 5 and 1926 ig cases of diagnosed 
pulmonarv abscess w ere treated bronchoscopically 
with the following results In 16 excellent results 
were obtained from bronchoscopic drainage In i 
case the result w as indeterminate and the patient 
is still under observation In i case operation 
was resorted to as the results from brondioscopj 



B 

bronchoscopic aspiration Iodized oil {40 per cent) m 
jected prev lous to bronchoscop} can still be seen 


were unsatisfactorj Death occurred in the case 
of a man whose s>mptom 5 had persisted for i 
year and were of indeterminate origin He im 
proved markedly after 2 bronchoscopic drainages 
and was permitted to return home Four months 
later he died but I have been unable to obtain 
information as to the cause of death In the 
absence of definite information I have attributed 
his death to the pulmonary trouble Therefore 
in the group under consideration satisfactory 
results were obtained in 84 per cent It is my 
belief however that with increased knowledge 
and improved bronchoscopic techmque this 
percentage will be increased 
The causes of pulmonary abscess m the 19 
cases under consideration w ere as follow s 
pneumonia in 4 inhaled foreign body in 3 
aspiration at tonsillectomy in 2 aspiration at 
dental extraction m 2 aspiration dunng other 
operations m 3 influenza in i secondary to 
aspiration in cardiospasm in i and some mdeter 
minate cause m 3 The etiological factor seems 
to play an indefinite role m determining the prog 
nosis m all of these cases 
The length of time that the abscess has existed 
IS important in the prognosis The duration of the 
disease m this group vaned from 20 days to 6 
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as dtlinUelv diagtiused pulmonir\ al scess ts li 
I ossi!)!e b\ present diagnostic means 

TRE \TMCNT 

It IS e\tremcU important that the bronchoscop 
ist and the thorauc surgeon work in close har 
m nv in cases of pulmonar) abscess since com 
plicntmg factors such as emp)ema mav ncces 
Hate 1 eration The bronchoscopist on the 
other hind can often gi e the surgeon valuable 
information when operation is indicated It is 
onl\ through the correlation of bronchoscopv and 
surgerv that the 1 est results can be obtained 

1 he essential f i tor in the bronchoscopic treat 
ment of I ulmonarv absce s as in sup])uration 
tU where in the bod\ is sutTicient and proper 
driimgc For some reason most bronchoscopists 
rt'^ar i the lung as a friable and delicate organ 
which mu t le handled with the greatest care 
\\ hen pus is to i e aspirated or an abscess drained 
the aspirator is introduced through the opcnin<» 
in the ab ces \cr\ gcntlv and nothing is dis 
turbed If one considers the trauma to the lung 
in pulmonarv operations or the ease with which 
the lung stands mjurv when foreign bodies are 
inhaled such precautions seem unnecessarj in 
treatin" pulmonarv abscess First of all it is 
es entia! that the area of the abscess be definitely 
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located and this i usually possible from the ap 
pearance of pus m the bronchus drainin the area 
involved At times the site of the abscess is 
manifested b> bulging or obstruction of the 
lumen of a bronchus due to inflammatory swell 
in When the affected area is defmitelv located 
an aspirator is introduced into the bronchus from 
which the pus is exuding or which is obstructed 
bv oedema and inflammation If pus is obtained 
the aspirator is moved in everv possible direction 
to insure the removal of pus from everv accessible 
pocket Abscesses mav be divided into multip e 
small pockets and if the aspirator is mo cd 
about mam of the barriers will be broken down 
thus insuring better drainage If the openin into 
the abscessed area is so small or stenotic as to 
interfere with the free flow of pus it should le 
forciblv dilated with a heaw pair of dilating 
forceps If necrotic or fibrous tissue obstructs 
the opening it should be removed vath bitin 
forceps If the abscess is caused bv a foreign Ixidv 
the offending material as well as anv calcareous 
deposits that mav have formed must be com 
pletelv removed if the best results arc to be ob 
tamed 

WTien the abscess does not drain into a bron 
chus but bulges mto a bronchus one should not 
hesitate to mtroduce an aspirator directly into the 




Fig 3 Case 3 


Fig 4 Case 4 
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\ears I\’hen the abscess had been pres nt for i 
me nth or less excellent results were obtain d 
from br nchoscopic draina<TC this was also true 
)f cases in w hich the s\ mptoms h id been pres nt 
less than ? months Althou h abscess s of lon^jCr 
duration as a rule responded less rapidK to treat 
ment this was not in\ariable as the abscess 
which had been pres nt 6 \ears was cured b\ r 
br nchosc pic treatment 
T he number of bronchoscopic treatments 
neccssari in thes cas s \aries c nsiIerabK In 
12 cases onl\ a sin le bronchoscopic treatment 
as required in cis s 4 were required The 
number of treatments depends on the efficaev 
of drainage There are mans fa tors that must 
1 c c nsidered Ik fore too definite conclusions are 
draw n concerning anv particular procedure m the 
treatment of pulmonars abscess \bscess s 
occasionalh drnnor rupture spontaneous!) with 
cimpleic relief rf s\ mptoms althou h this is 
rare in ih s of Ion" standing In mv expenenc 


abscess of the ri^ht lun has been easier to treat 
than that of the left chief!) because of mechan 
ical factors The a e of the patient has little m 
fluence on respons to treatment In the pres nt 
s nes the a es \ aried from to 74 ) ears 

The illustrations demonstrate as well as 
ro ntgeno rams can the results obtained bi the 
bronchf scopic treatment of pulmonar) abscess 
Becius of pleural thickenm it is difTicult to 
obtain as accurate a conception of the improve 
ment as from examination and clinical data 

COVCLUSIOV 

1 Bronchoscopv is of paramount importance 
in the treatment of pulmonar) abscess 

2 remarkable results are obtained with little 
ris 

^ Time and expense consumed in treatment 
are reduced to the minimum 

4 Adequate and proper drainage is essential 
to success 
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D uring the past J vears we have treated 
acute cmpvema bv closed intercostal as 
piration drainage followed b\ 2 hourlv 
instillations of Carrel Dakm solution Thes 
instillations are continued until all sv mptoms 
hav e subsided and the bacterial count of the secre 
tion frim the fistula is reduced to 2 or s bactena 
per hel 1 The tube is then remove! and the wound 
alio ed to close Though this method has in the 
main vielded satisfactorv results there has been 
a small percentage of cases m which this treat 
ment was inadequate In a few instances sub 
sequent nb resection with open drainage has been 
nccessarv This in a measure constitutes thera 
peutic failure as it results in long hospitalization 
(lefornutv andpossiblv chronic empvema 

Injanuarv 1027 w e began using inje tions of 
lipiodol to determine the size of the residual 
cavitv before removio" the tube It at once 
became evident that cas s handled mlhismanner 
had an unusuallv unev entful recov erv In no cas 
in which lipiodol was injected \as il necessarv to 
re institute drainage or irn ations The wounds 
were drtss I and sjon healed completeh 
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Wlien It IS determined that the bacterial count 
isreducedtosatisfactory limits a sufficient amount 
of lipiodol isinstilled through the catheter tofill the 
cavity An \ ra> picture is taken the catheter 
clamped so as to retain as much as possible of 
the lipiodol in the ca\nt\ As is as shown in Case 
3 the lipiodol instillations may be repeated with 
advantage After 2 day s the tube is removed and 
a simple dressing placed on the wound No sub 
sequent irrigations should be made These results 
are interesting in the face of Archibald s article 
in -which he disclaims any therapeutic or bac 
tenological properties of lipiodol 


CONCLUSIONS 

In the 5 cases which have been reported 4 were 
acute and i chronic All healed rapidly after 
injection of lipiodol The chronic case is of 
particular interest since it was especially obsti 
nate andalarge cavity extended upward under the 
sternum and could not be satisfactonfy exposed 

The injection of lipiodol into the residual cavity 
after treatment of empyema b\ aspiration dram 
age and Carrel Dakm instillations seems to have 
a dcaded beneficial action It is simple free from 
danger and should be giv en a trial 
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ANGIO^IA or THE KIDNEY^ 

Bv E ST\RR TtDD MD F VCS avd HAROLD E SIMON MD RociresTER Min-ntsota 


D ( I 

A ngioma is the rarest of benign tumors of 
, the kidneA Some ob'ter\ers ha\e even 
doubted its existence and ha\e ascribed 
the localized areas of extreme \ascuhntN which 
occur m the kidnej to congenital malformation 
localized ectasia or trauma of the renal parcn 
chjma Cases ha\e been reported howexer in 
which it IS difficult to explain the observations on 
an> basis other than that of true tumor forma 
tion MTicther these lesions are congenital or 
acquired remains problematic 

LITER VTURE 

The literature pertaimng to renal angioma 
IS Umited almost entireh to case reports we have 
been able to collect 11 which seem to be authentic 
(Table i) 

Virchow mentioned angioma of the kidnc> and 
believed that it occurred rather commonlv onlv 
less so than angioma of the liver He reported 
angiomata of the kidnc> in conjunction with 
similar tumors m the liver 
Lutz rcjxirted the case of a man aged 6 vcars 
who for 5 weeks had suffered from haimatuna 
onginating m the right kidne> The kidne> 
contained a tumor a little larger than a cherrv 
stone situated at the intersection of the medulla 
and the pelvas It was a spong) growth walh 
great endothelium bned spaces some of them 
filled wath blood Lutz also referred to several 


fy Ma> Cl c 

cases which had been reported in the bterature 
Stieda reported the case of a man aged 29 
>ears Hxmatuna originating in the nght kidnev 
had been present for 6K vears Decapsulation 
was without effect and later the kidnev was re 
moved It contained an area in the tip of a 
papilla composed of Uqncal angiomatous tissue 
Swan reported a case from personal observa 
tion and referred to sev cral cases m the bterature 

REPORT OF A CASE 

The patient was a woman a ed 5 >ears For 20 >ears 
there had been attacks of himaturia occurring e\ er> 4 or 5 
>cars and lastinR from 2 to 3 veeks The> were sometimes 
as«ociated with left sided renal colic The bleeding was at 
times so evere that the patient became weak and lost 
weight but she aln a> s recov ered rapidlj after the bleeding 
ceased 

On examination she appeared healthy Neither kidne> 
was palpable C>stoscopic examination demonstrated 
that there was less e cretioti from the left kidne> than 
from the n ht The left p>elOoram was normal 
In Mew of the historj of repeated renal hsmorTha^e 
often of alarmiHn degree associated with pain w> ich was 
alwaj s referred to the left side and of the reduced function 
of the left kidne> it was thought ad isable to explore the 
Ieftkidne> U operation the superior pole was found to be 
occupied b> manj dilated blood vessel and nephrectomy 
was performed Convale cence was une entful and 3 
months later the patient was perfectl> well 
The kidney was mall The capsule was stripped off 
ea il> and the surface of the kidney was granular The 
tumor was ituated in the cortex and occupied the upper 
pole It roea ured b> 2 5 centimeters and its outlines 
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S^MPTOMb ^VD TREATMFNT 
\ngiom'\ maA gi\c Ttse to chntcal sAmptoms 
there is pncticallt ah\a\s hxmatuna nhich 
usunlh occurs as a result of ulceration into the 
renal pci as The I leedin,, ma\ be sctere produc 
mg marked ana;mia and at times it ma\ be 
so severe ani prolonged that the patient goes 
into a state of shock \\ hen the angtoma is in the 
cortet it frequentU produces no samptoms 
In the cases reported the onl\ definite samp 
tom before operation was bleedin*’ without am 
ob lous cause from one kidnea The side from 
which the blood escaped could be determined b\ 
ca sloscopic caamination In sea eral instances the 
dia^no i of essential hematuria has been 
made but when the bleeding continued and 
obaioush was from onh onekidnea nephrcctomj 


was performed and the angioma found Because 
of the peculiar lack of clinical e idence on avhich 
to base a definite diagnosi in these cases and be 
cause of the inaccessibilita of these tumors at 
exploration except when thca arc situated in the 
cortex It frequentlv happens that the diagnosis 
cannot be made e\ en with the kidne\ m \ae ' In 
these cas s nephreclomv has been performed 
because of severe or proIonoCi unilateral renal 
hxmorrha e 

GENERVL DISCUSSION 

U IS generalh conceded that an„iomata prob 
abh never attain a diameter greater than i or 2 
centimeters In most instances thev have been 
solitarv but m the ca e reported b> Morris thev 
were multiple and situated in the mciullarv 
portion of the kidnev while in the cases cited bv 
Deanes \ and \irchow thev \ ere multijle and 
situated in the cortex 

Lnhke the other tvpes of beni n renal tumor 

hich have a predilection for the cortical zone 
angiomata occur either in the cortex or in the 
melulla often in the papillx Thev mav or miv 
not be encapsulated In Morris case the tumors 
were dehnitelj encapsulate 1 The age of the pa 
tients in the cases desenbed in the literature has 
varied from 18 to 66 jears the average was 38 
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jears In 7 cases the se\ was mentioned 5 were 
males and females In 5 of 7 cases in which 
the situation was mentioned the tumor was m the 
left kidne> and m 2 m the right 

In the cases described in the literature the 
microscopic structure has consisted of either large 
ca\ernous sinuses lined with endothelium or 
thick walled \ess Is more or less dilated and 
filled with blood Thrombosis has been observetl 
within these \ascular channels and m seieral 
instances deposits of calcium salts Surrounding 
the vascular channels there ma> be round cell 
infiltration and deposits of pigment 

A distinction must be made between true 
angioma and other blood containing tumors which 
maj occur in the kidntj Carcinoma in which 
the spaces and cavities have become packed 
with blood cells (Fig 2) is most likeh to lead 
to confusion Such a tumor maj be distinguished 
b> the tj’pe of epithelium lining the blood filled 
spaces and a close examination of different por 
tions of the tumor will usuallv disclose areas in 
which hiemorrhage has not occurred Hiemor 
rhagic c>sts of the kidne> wall not be confused 
with angiomata if one remembers that angiomata 
are practically alwa>s small while haemorrhagic 
evsts are usually quite large As shown in a prt 
vious paper these cysts usuallv represent an 
occluded aneurism and consist of a single cavity 
while angiomata arc composed of multiple cav 
ities Bcgg reported a case in which he found 
angiomatous tissue in the periphery of a hxmor 
rhagic cyst which he believed was responsible for 


formation of the cyst Trauma may result m the 
escape of blood within the interstitial spaces of 
the kidney but obviously here again the micro 
scopic picture serves to distinguish this extra 
vasation from angioma 
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PYLORO-DLODENOSTOifY FOR DUODENAL ULCER' 

BiCL^DE A BOEDER AID FACS O [\ha \fbr<s a 

Act P/«. iS^ryl >fNbk 


I N presenting a new operation for peptic ulcer 
of the stomach or duodenum one must keep 
in mind that a[( lesions in these areas \ hich 
require surgical therapv depend more upon the 
operation of gastrojejunostom\ than upon anA 
other operative procedure and that without this 
operation surgcr\ of the stomach would never 
have occupied the useful position that it does 
todav In those instances wherein the anastomo 
sis does not function properlv it can be undone a 
situaticn which can ne er aris wath more radical 
forms of unsuccessful gastric surgerv WTien 
there is a more or less complete and permanent 
ol structnn in the stomach or duodenum gastro 
j jumstom) thereafter drains dl of the gastric 
contents Uhen an ulcer is present without com 
plete obstruction the greater portion of the gas 
tne contents soon after the operation passes Lack 
throu h normal channels vi the pvlorus and 
duodenum UnJer these conditions the spastic 
ol struction in the ulcerated area is relieved and 
held inactive b\ the anastomosis which prevents 
an accumulation in the stomach of gastric secre 
tions sufBcicnt to produce an irritation with its 
resultant spasm in the ulcer area 

Tor the successful functioning of this operation 
the essentials are a proper indication and a proper 
technique which will brin alout a complete 
drainage of the proximal locp and sufficient dram 
age of the stomach The greatest barriers arc 
retlex disturbances of the gastric egment and 
incomplete drainage of the proximal loop and 
St mach contents When a gastro^c;unostomv is 
properlv performed upon a patient troubled with 
a stomach svndrome resemblm that of a gastric 
or duodenal ulcer but due to a gastric reflex the 
anastomosi mereh add to the distress of the pa 
ticnt How ver it is not the peptic ulcer with or 
\ithout organic ol struction which makes this 
operation successful Its success depends in the 
pr sence of a proper technique ujxin an abs nee 
of reflex gistnc spasms ind a postoperati e 
anatomical po ition of the anastomosis wherein 
the jejunal loops are complelelv and the stomadi 
sufficienllv drained Ga trojejunostomics should 
produce no more distre s in persons wath j erfecllv 
normal stomachs and iuodenums than in those 
wath peptic ulcers with or without organic ob 
structions It seems rational thcr f re toasume 
that the pnmarv patholo ical condition has noth 
K b<{ th Vf yo cue ro m f b P m t 


iDg to do With the functioning of thi operation 
b cause it functions as well remottU after the 
operation when the stomach or du denum has 
been rcbtored to normal or as near normal as 
possible 

There is a small percentage of patients in whom 
the most popular gastrnjejunostomv in the hand 
of manv surgeons will not function without di 
tr ss perhaps because of an unavoidal le post 
operative pcsition of the anastomosi which inter 
feres with proximal loop drainage Balfour and 
Movnihan well state that wath theenorm u num 
ber of gastrojejunostomie performed there arc 
lound to be a small number unsuccessful which 
gives undue publicitv to this one of the mo t use 
ful of all surgical procedures It is an operation 
which has destroved or removed nothin havm 
mcrelv added a new function which cannot as 
with all forms of therapy be expected to be sue 
cessful to a decree approximating a percentage f 
too 

The number of patients in whom a gastro 
jejunosiomv will not function satisfactonlv \ e 
cause of insufficient drama e of the stomach and 
jejunallo ps islargeenough howev r to lemancl 
attention There are few operations which leave 
Ihcavera esurgeonv ith more anxietv rehtiveto 
immerlutc and remote piostoperative obstructi n 
owing to the fact that the post perative p sifeons 
and condition of the anastomosis and the am unt 
of obstructive peritoneal adhesions surroundin 
it can not al vavs be foreseen This inal il tv to 
obtain perfectlv successful gastrojejunostomies in 
ill patients together with the occasional sec nd 
arv gastrojejunal ulcer has led to the alop- 
Uon of numerous modifications and new surgi al 
proc«Iures 

"nie operation I am describing here is br u ht 
forth with the idea that it is not a sul slitute in 
the majontv of instances for the properlv in Ii 
cated and properlv performed gastrojejun st mv 
for duodenal ulcer I leeJ that it has a place k ' 
lowing an undoing of an unsuccessful gasir 
jcjunostomv and also in some instances whe ein 
it mav function satisfactonU athoul the help of 
a gastrojejunostomv \n thcr tjuahl ciu n s 
that It simulates the n rmal more than an her 
operation as vet prop d an 1 if it is unsuct 
ful it can lie helped b\ the a Idition of a ga tr 
jejuno tomv 
dE Radfa S C mb 


Roebtt iljJ} 
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Six jcars ago shortly before Habcrcr’ dc 
scribed his anastomosis of the resected stomach to 
the duodenum I began performing the operation 
herein described The essential difference between 
Habertr s operation and mine is that he applies 
his operation after resection of the distal end of 
the stomach for gastric ulcers I 'ippl> my opera 
tion for ulcers of the duodenum leaving the 
distal end of the stomach including the pylonc 
sphincter intact Haberer s operation is an 
implantation of the amputated stump of the 
stomach into the second portion of the duodenum 
while m> operation is a re implantation of the 
p\Ionc sphincter into the s cond portion of the 
duodenum 

The contra indications to an attempt to perform 
this operation are too firm congenital and inflam 
matory fixations of the descending portion of the 
duodenum and multiple duodenal ulcers which 
ni'gnt prevent a permanent closure of the duode 
nal stump 

The ideal conditions indicating the perform 
ance of this operation are a lack of obesity a 
z txUblfCb g 36 , 


more or less naturallv mobile duodenum and a 
single small duodenal ulcer The ability of the 
surgeon as an operator will modify these state 
ments to a certain degree 

Ample mobilization of the duodenum is essen 
lial and can be brought about in proper instances 
bv cutting the mesentery of the hepatic flexure 
and adjacent transv erse colon free from the poste 
nor abdominal wall nght kidne\ and duodenum 
This incision is added to Kocher s which is an m 
cision through the peritoneal reflection of the 
outer border of the descending duodenum With 
this combined method and a careful finger dissec 
tion the descending and transverse duodenum up 
to the supenor mesentenc v essels can be mobilized 
to a surpnsing degree Care must be exercised 
not to destroy the blood suppU which comes to 
the duodenum on its concave surface 
After sufficient mobilization is accomplished 
the duodenum is amputated through its second 
centimeter from the pylonc nng and the distal 
opemi^ carefullv closed The ulcer is inverted as 
the walls of the duodenum are sew ed in and with 
out doubt IS destroyed by the resultant healing 
process brought about by the inverting sutures 
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llie [\1 rus \\ith itb narrow dufdenil uff is 
then reads f>r its anastomosis \ ith (he second 


portion of the luodenum on its peritoneil surhee 
Experience ha> taught me that a tnnsserse in 
asion through the pvlonc sphincter prevents a 
too narrow anastomotic lumen as well as a spastic 
bstruction This incision shoul 1 be earned 
throu h the duodenal cuff pvloric sphincter 
and alxjut i or centimeters of the stomach 
wall 

Most painstaking small but deep bitin sutures 
on 1 shar[»lv curved needle are necessarv for the 
cuter row of the amstomosis in order to prevent 
t o much infolding and consequent narrowing of 
the inner orihce Traction on the anastomosis 
miv le prevented hv attaching the falciform 
Ii<»ainentof the li er well up on the first half of the 
St mach after the method which is used bv 
W } Mavc 

RESULTS 

I have ? patients now in excellent health ami 
their o[icrations were performed 6 4 2 i anJ 
vears ag< I ha e not restudied anv of these re 
c V cries with the roentgen rav and gastric anal 
V es because of the difhcultv of having the fa 
tient return for examination but letters from 
them state that thev are perfectlv well This 
small senes of patients indicates that this opera 
tion has possibilities 
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GASTRO-CESOPHAGEAL CARCINOMA ITS DIAGNOSIS 

B\ LOUIS J NOTKIN M D Montreal 
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M ALIG\AI\T lesions of the CTrdia ind of 
the stomach fundus frequentl> offer 
great difficulties m diagnosis This is 
particular!) true of earl) cases that is before 
the onset of marked loss of weight anxmia and 
cachexia Unfortunatel) this triad of s>niploms 
is considered b> manj ph>sicians absolutel) cssen 
tial for the positive diagnosis of malignanc) a 
view in a large measure fostered b> the unncces 
sarj prominence given these signs in textbooks 
Malignanc) of the cardia and of the lower 
cesophagus is so relativel) benign and metastases 
occur so late that successful surgical treatment 
ma> be possible provided diagnosis is made 
suffiaently earl> 

It is the purpose of this paper to report a 
surve) of the methods used bj various clinicians 
and roentgenologists m establishing earl> diagno 
SIS to attempt to estimate the relitive value of 
clinical sjTnptoms (objective and subjective) 
generall) considered of cardinal importance and 
to report two cases which gave rue to consider 
able difficult) in diagnosis 

RELATIVE INCIDENCE 

In an attempt to determine the relative in 
cidence of carcinoma of the cardia it was found 
that it IS included indiscnmvnatel) in the statis 
tics dealing with carcinoma of the stomach and 
with carcinoma of the oesophagus Greater pre 
cision in this respect is most desirable 
Carcinoma of the fundus and of the cardia is of 
relativel) frequent occurrence In a senes of 50 
cases of pnmar) carcinoma of the stomach m the 
autopsy records of the Peter Bent Brigham Hos 
pital reported by Duggan (5) 8 per cent oc 
curred at the fundus and 1 2 per cent at the cardia 
that IS in 20 per cent of this senes the growth was 
located in the region of the gastro cesophageal 
junction Spnggs (22) reports $ cases of gastnc 
carcinoma of which 16 per cent occurred at the 
cardia In Welch s anal) sis of r 300 cases of 
mahgnanc) of the stomach 104 (8 per cent) were 
situated at the cardia and ig per cent) at 
the fundus (12) In Waltons series (25) of 150 
cases of gastric carcinoma 60 (106 per cent) 
occurred at the cardiac end In Ta>lor and 
Miller s series (23) of 182 cases of gastric malig 
nanc) in 10 per cent of the cases the tumor 
growth began at the fundus or cardia Of 551 


cases of carcinoma of the stomach operated on 
at the Ma)o Clinic (1918-1920) reported b) 
Hartman (7) 39 (7 per cent) were found to be 
at the cardia Walton (25) quotes Me)er to the 
effect that carcinoma of the cardia forms 50 
per cent of all cases of carcinoma of the cesopha 
gus Vinson {24) reports 154 cases of oesophageal 
cancer of which 62 (40 per cent) began at the 
cardia and secondaril) involved the lower 
oesophagus Lihcnthal (14) states that malignant 
tumors of the cesophagus are most frequent at 
the cardia 

SYMPTOMS 

The s)Tnptom complex of carcinoma of the 
lower oesophagus of the cardia or of the fundus 
IS not in each case a clear cut entitv v ar)ang w ith 
the situation of the lesion but is ver) similar in 
all three situations Nor 15 it sharp!) distinct 
from the picture presented b) such conditions as 
cardiospasm spasm ol the cesophagus car 
anoma of other parts of the stomach etc It is 
onl) b) ver) careful investigation of all cases 
complaining of suggestive s)mptoms and a 
thorough understanding of the difficulties in 
examination due to the anatomical situation of 
the lesion and of the pitfalls arising from the 
limitations of the various methods of diagnosis 
at our disposal that the number of undiagnosed 
cases will be reduced to a minimum 

The svmptoms of carcinoma of the fundus are 
ver) often referred to the cesophagus (Palugua) 
17) while s)'roploms of cancer of the cardia are 
gcnerall) gastric m nature (Waltons Surgical 
D)spepsns) Frequentl) carcinoma beginning 
at the fundus gives nse to s)mptoms which point 
to the cesophagus as the offending organ and the 
assoaated spasm of some portion of the terminal 
oesophagus leads even after careful but incom 
plete examination to a diagnosis of cardiospasm 
or spasm of the cesophagus On the other hand 
the s)mptoms ma) suggest a gastnc origin and 
A. rav examination of the stomach mav rev eal 
an irregulant) of the duodenal cap which in this 
case is onl) an expression of the increased ir 
ntability of the stomach In this manner onl) 
the assoaated condition is disclosed and the true 
disease is overlooked and allowed to go on until 
cachexia and marked loss of weight make the 
diagnosis more obvious One must bear in mind 
the possibility of a gastnc carcinoma m the 



SURGEr\ GYNECOLOG\ AND OBSTETRICS 


,i8 







Is C Th f m h s p Uy fill d \ t the 

m U es f th t m h a d th« i guf ty ( the I «r 
e d f th cc ph gus The I ms ht the 1 
t t e Q th ca di a d th m U g b bbl 
bo e d t the ht f th b lum t 

presence of oesophageal s\mptoms which maj be 
present early and are usually present madtanced 
cases 

MODE OF OSSET 

Albu (i) states that m e\ery case of gastnc 
carcinoma there is a sy mptomless latent period of 
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several months duration and that the initial 
stage at which the patient becomes aware of the 
disturbance may be considered the second stage 
of the disease rspecially is this true of car 
anoma of the* fundus corpus and of the lesser 
curvature Enedenwald (6) divides gastric car 
emoma into two groups according to the manner 
of onset The onset of svmptoms is sudden m a 
large projKirtion of cases and is gradual in a 
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smaller number in \\luch the cancer has developed 
from a pre existing ulcer In his senes of i ooo 
cases of gastric cancer a histor> of previous 
digestive trouble was present in onlj 23 per cent 
of his patients while the onset was sudden and 
acute m 77 per cent Deaver (4) also describes 
two similar clinical tj-pcs of gastric cancer one 
with historv of long duration beginning with 
ulcer symptoms which later change to those of 
carcinoma and a second group in which the onset 
IS insidious with vague s>mptoms of indigestion 
and epigastric distress and is rapidl> progressive 
Walton (23) maintains that the onset of svmp 
toms of cancer at the cardia is ncarlv ahvavs in 
sidious and the sj-mptoms are generall) gastnc in 
nature 

The svmptoms of which the patients usually 
first become aware are inconstant indefinite and 
often transitory occasionally they are permanent 
Loss of appetite partial or complete is a 
fairly constant symptom It was present in 89 
per cent of the cases in Tnedenwald s series In 
5 cases of cancer of the cardia fundus and lesser 
curvature near the cardia reported by Soulie (21) 
loss of appetite was present m 4 cases 

Gas eructation is a prominent and early svmp 
tom m carcinoma of the cardia (Albu 1 I I 
Spriggs 22) Albu also mentions is early sym 
toms bitter taste m the mouth regurgitation of 
small quantities of food or sour liquid a sense of 
tension m the stomach and rapid satiation 
Dislike of certain articles of food particularly 
meat is a common svmptom This may at first 
be inconstant Nausea is occasionally present 
Dull pam IS occasionally present but as m 
dicated severe pam is frequently only 1 com 
paratively late symptom It is usually drawing 
m character and radiates from the stomach m 
various directions especially to the back and 
shoulders It occurs independently of meals and 
may vary m the same patient '\lbu believes the 
pain to be clue to the draw ing of the serosa into 
the tumor mass or to adhesions wath neighboring 
organs In Tnedenw aid s senes pain was present 
in 93 I per cent of the cases and as an early sy mp 
tom m 84 per cent In carcinoma of the cardia 
the discomfort or pain may be felt to the right of 
the epigastrium behind the sternum or in the 
back (Spriggs) The pam m the epigastnum may 
go through to the back It comes on shortly 
after or even during every meal and is per 
sistent It diflers from pam occurnng m car 
emoma limited to the ccsophagus in that it is 
present after meals and is not caused by the 
passage of food through the ccsophagus Very 
severe pam usually indicates a relatively wide 
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spread growth and adhesions to the surrounding 
structures (Walton) 

Vomiting IS a constant svmptom onlv in cancer 
of the pvlonc region Regurgitation of actual 
fexxi IS more cliaractenstic of ccsophageal cancer 

Hxmatemesis occurred m 22 7 per cent of 
Fnedenwald s senes 

Dvsphagia mav be caused by the direct ob 
structing effect of the growth if situated at the 
cardia or when malignancy of the fundus has 
spread to the lower ccsophagus or m either 
case indirectlv bv the associated spasm which 
may be present even before the growth is large 
enough to cause obstruction Vt this stage the 
picture assumes definite charactcnstics of ceso 
phageal disease Dy sphagia occurnng m a patient 
over 40 years of age is a symptom of grave im 
portance In 78 per cent of cases in Fneden 
wald s senes difficulty in swa'Iowing appeared 
early In two cases reported by Paluguav the 
onset of dysphagia was sudden with remissions 
of short duration Both cases were associated wath 
spasm which probably explains the sudden onset 
and intermittent character A slowly developing 
dvsphagu progressively becoming worse with 
remissions occurring only at first if at all should 
raise a strong suspicion of the presence of malig 
nancy of the asophagus or the region of the 
gastro oesophageal junction An apparent im 
provement in the condition consisting of a 
temporary disappearance of the dysphagia in a 
well developed case should not be misleading 
(The degree of dysphagia increases with the 
progress of the growth until occlusion of the 
lumen finally occurs This may be followed by 
pressure necrosis and disintegration of the cen 
tral tumor mass with consequent temporary 
diminution of the dy sphagia ) At first occasional 
dysphagia is brought on b\ swallowing a large 
hard and rapidly chewed bolus Soon even very 
carefully masticated food is swallowed with 
difficulty but may be washed down by fluids 
Ultimately it becomes impossible to get solids 
down even with the aid of fluids and finally even 
fluids cannot pass There is usuallv an associated 
s nse of pressure behind the sternum which may 
be moderate in degree or quite severe In cancer 
of the ccsophagus it is only very rarely that the 
onset of dysphagia is sudden and is then probably 
due to the secondary spasm In this connection 
Ridders observation (20) is of interest It is 
very characteristic of caranoma of the oesopha 
gus that narrowing can be demonstrated earlier 
subjectively than objectuch by means of the 
sound \\ hen remissions occur they are usually 
of short duration 
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As the ease progresses other sjmptotns ni'i> 
Jc\elop regurgitation cough hiccough and 
choking sensations 

Rehfuss (19) quoting I ratt states that e\ccs 
SI t salivation is often an early s>mptom of 
nuligntncv of the lower cesopha^us Howarth 
{9) mates a similar observation 
ffoarserKss and aphonia clue to pressure of 
sec ndir) enlargements ujion the recurrent 
1 irv ngc il nerv e are fairl> frequent findings 
\ocaI changes occurred m 18 out of 6 cases 
re{>nrted b} S kata (ejuoted bv I ilienthal 14) 
Walton mentions lack of strength and enerjv 
as eariv svmptoms ol carcinoma of the cardia 
Less of q petite gas eructation pun an! 
dvsjhigia are the cnlv frequent ind tarh 
svmftoms Onlv the last is suggestive f le 1 n 
f the ccsoi hagus eardu or fundus 

IWiUNtTlON 01 1 VUINT 
The pilicnt presents a del nite picture f 
m ih5,naiic\ onlv verv late in the diseas and u is 
tlieref re advisihle to omit t desen] u n cf i 
so cillccl tv 1 1 al case but rither to discuss ih 
inliviluil signs their relative {requene\ an I 
im; ortance 

NIarked malnutrition anj cuhevia as has 
ilreich been stated arc late mmiii station mci 
iccording to All u should n t constitute ui im 
portant piTt m the carcintma picture In v un^ 
I)C3ple cacheMa 15 often entirelv absent (Wheeler 
f) and in caremonn )f the lower (isoiln^us 
marked caeliexia is riretv seen (II varth >) 

Fever is comparativelv rare m gasin car 
cm ma It is intermittent in character h ling 
weeks or m nihs (Wlu) In voung indi i luals 
fever ecur carlierandismorefrequentfWie }er) 
Enlargement the suprada icuHr gland is i 
c mpiratk cK infrec[uent tmlin" in mah nincv 
of the stomach and when freent in iieales 
marked advance of the disease In j^oo rases 
reported bv \ll u such enl irgcment was i resent 
in onlv I Wilton huv ever rcjxirts its occur 
rence in j j" cr cent of gastric cancer c iscs 

ivn RVTORa SIETIIOU 

rile test meal d jcs not give condu ive e\i lence 
for or a„unst the presence of mah^nanev Thi 1 
parti ularlv true of earcin ma of the cardia and 
fundus since gastric retention does n t oceu in 
such cases 

\chlorh Ina does not nece anU indicate 
niali^nancv while on the other hand normal aad 
values an! e cn livperaciditv mjv be pr sent 
Horak quoted I v Kehfuss stales that in o per 
cent of the ca es aud is i resent in the stomach 


cither m the beginning or constant!; \Uhou h 
fret hvdrochloric acid and later the combined is 
V erv t flen absent in cancer absence of free h> dro- 
chl nc acid oceurs in benign disease of tht 
stomach while its j res ncc does not exclude 
carcinjma Ruettncr(iO niirst(io) andothers 
e\pre s the same conviction H irtman gives the 
following tigures f r cases of gastric carem ma 

occumno it the Mavo Climc dvirin'^ i j erird of 
? vcirs Ignoring the location of the tumor 
achlorhv Iru occurrcl in 51 72 pi.r cent hvpo 
chi rhtdriain 157S percent normal values were 
presentmi74 preent ind hvperehlorhjtlrnm 
4 I cr cent f the eases Normal or hvTicracid 
values were there f re j re ent m i 05 per cent 
f all cist in the s ric i bile achlorhvdrji was 

I resent in little m ire than half of the case 
Hartmans li ures f r ai hlorl vilria occurring m 

a e of canc r it the cardiae end are a little 
hit lier-( I S4 p r cent 1 1 est ti^ures arc based 
nth hi^lie l r a lings ol nine i dunn fractional 
gistric inalvses In LI v 1 s series cf so cases 
( 1 5) 1 , I er e nt h 1 1 n rm il or In per icid \ alues 
in the r stmp luice in i the fracti nal inalv cs 
brujitlh I ^ur sup to 0 per cent Tavlrranl 
Miller ( IgivctheJ llcwin ligures for 1S2 cases 
ofgi tri cm er \cid d terminati ns were done 
on the 4S niiniit fr i lion of the F wal 1 te t meal 
\eh! rhv Irn vv is j ri nt in f s 4 per cent hvpcr 
ehl rhvilna m 4 s 1 er c nt n rmal aeiditv m 
14 '< per cent ind 1 w aci litv in 2 ) per cent (f 
ih case (\ormil mi hv) craci 1 values m 

I I I er cert ) I rt I n all S senes of r 000 
ta t sh la much 1 igh r pr jiorti n with 
aelil rhv Iru (Si j cr cent) He Iriws ittcnti n 
t the f let h ever that there is a lutural tend 
en V t i lin iiiuti n ot gastric seen tion after the 
t ftieth % ir in I tl it it is n t vine mm n to 1 1 

s r thi cm lilion as i niinifi tati n of ( 1 1 aj e 

lltrtsh ul I nrl therefore he state be t xi 
mu h str ss ; la ed n this fin ling as ev 1 lence t f 

th pr ne f mall nanev I en thou h 

all hv Iru i as mewhat frequ nt t n Img m 
cir ncnia f the fun lus and eardia it is n t a 
sufl lentl c nstml tin im" t make it a valuable 
dll ind i"n \ec rdm to \llu ho c er tic 
riik m fun lu ear moma is the alscncc f free 
h\ Ir hlon lei 1 In ma ke 1 ct ntrasl vi h t! is 
St Item nt st ind the ti ures (f Hartman who 
f un I fr e lei 1 ] re nt in 4^ f cr cent of {9 
CIS s I cane at the cardiac en I f the si mach 
Scr n larv namia tl u h frc<|ucntl> I res nt 
in an er of the t mach is al av a late si n 
(Mlut It m b Hc c leal nt even in ad 
ancel a es Hurst (ioWc]>ons caesofQjlcr 
cent an I 10 j cr cent hxmo lobin respccti civ 
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In I of the 2 cases reported m tins paper the 
blood picture \\as normal According to Hirsch 
feld ( 8 ) aniemia associated A\ith Icucocjtosis m 
the absence of fe\er or infectious diseases should 
lead one to suspect malign anc\ 

Occult blood in the stools is a \er\ constant 
and earl\ finding Tarr} stools occur mudi less 
frequenth (in 189 per cent of rricdt.nv.ald 5 
senes) Occasional!) occult blood ma> be tern 
poranK absent from the stool and it is therefore 
necessarv to repeat the test on se\eral occasions 
Thus subjective and objective s>mptoms as 
well as laborator) findings are insuflicient to 
establish earl) diagnosis \lthough some of the 
svmptoms enumerated arc \cr\ frequcntlv pres 
ent in carcinoma of the region of the gastro 
cesophageal junction their presence docs not 
constitute proof of such a lesion Thev should 
serve however to arouse the suspicions of the 
clinician and to prompt him to exhaust all meth 
od of examination before declaring that a 
malignant lesion is not present 
According to Chevalier Jackson (11) there arc 
onU two reliible methods of diagnosis in car 
emoma of the oesophagus the \ ra\ and 
ODSophagoscop) The latter is unfortunatelv of 
little \ alue in the diagnosis of cancer of the cardia 
or fundus e\ en m the presence of extensiv c mv a 
Sion 

\ RAX DIxeSOSIS 

From the roentgenologic point of vaew there 
are two pathological groups of fundus and cardia 
cancer (1) infiltrating flat growths associated 
with shrinking (scirrhous t)^!©) (2) the fungat 
ing cauliflower t)'pe of growth The medullarv 
tvpe of tumor which m the rest of the stomach 
gives nse to a filling defect is seen in the fundus 
as a tumor shadow jutting into the gas bubble 
which ma) divide the barium stream as it enters 
the stomach This t)’pe of tumor growth gives 
comparative!) little diflicull) m diagnosis It js 
the fiat squamous cell t)^!© that is trouble 
some To diagnose cancer at the cardia we must 
depend upon irregulant) of the cardia and of the 
terminal portion of the oesophagus as direct signs 
The mam difficulties m the \ ra) diagnosis of 
cancer of the fundus and cardia are those caused 
b\ (i) the location of the growth In the case of 
carcinoma situated at the fundus the lesion ma> 
be overlooked (unless it is a medullar) one and 
encroaches upon the gas bubble) because the 
banum suspension does not fill the fundus m the 
upright position nor do peristaltic waves or 
dmanlv traverse the upper pole of the stomach 
In the ordinarx routine positions of examination 
cancer of the cardia mav be overlooked because 


the liver shadow hides the subdiaphragmatic 
portion of the oesophagus (Riddcr o) and in 
thehonzontal position because the hst portion of 
the oesophagus and with it the cardia are cov 
ered by the filled fundus (Palugua) 16) (2) 

Caranoma of the fundus as has been previousl) 
stated IS frequentl) associated with spasm of the 
cardia or lower oesophagus and that of the cardn 
with spasm of the lower oesophagus These 
associated spastic manifestations ma) mask the 
more serious condition lower down in the gastro 
intestinal tract It is neccssar) therefore when 
ordinar) methods fail to resort to special methods 
of \ ra) examination in suspected cases 
If the barium suspension enters the stomach 
without being arrested m its downward course 
or without disclosing some irregulant) of the 
areas under inspection the barium paste should 
be tried Ver) careful screen examination in 
addition to skiagraph) is essential The patient 
1$ examined in the upright left oblique position 
to begin with This position lirings into view the 
oesophagus m the greater part of its course It is 
essential to have the patient take single small 
sips of the opaque meal Verv often a large 
mouthful of banum suspension is arrested at the 
cardia while a small quantit) will trickle into the 
stomach waihout any difficult) The swallowed 
barium is followed in its passage through the 
oesophagus particular attention being paid to the 
manner of its entr) into the stomach There is 
frequently partial or complete arrest of banum 
at the cardn and m the case of fungatmg 
tumors of the lesser curvature near the cardn a 
forking of the banum stream or the presence of a 
tumor shadow silhouetted against the background 
of the gas bubble may be present hen com 
plete arrest of barium occurs at the lower end of 
the oesophagus in spite of taking small qiianti 
ties at a time spasm of the cardn or of the 
oesophagus is diagnosed Absence of marl eel 
dilation or tortuosity of the oesophagus will tend 
to rule out true cardiospasm as opposed to 
spasm of the cardia or of the oesophagus Smooth 
ness of the contours of thclowerendof thebarmm 
filled oesophagus does not rule out malignancv 
since spasm occurring oral to a lesion may be 
situated in an entirely normal portion of the 
oesophagus Paluguay (16) quotes Assman to the 
effect that m idiopathic dilatation the sub 
diaphragmatic segment of the oesophagus often 
lies transversely and is directed to the left while 
in carcinoma it follows an almost vertical dircc 
tion and there does not occur any greater lateral 
deviation to the left than that usually present 
Howarth {9) and Rehfuss (19) find that th^* 
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tnanguhr spice formed nhen the cc^phagus 
turns forw ird and to the left to enter the dia 
fhrigm IS ofttn obliterated in m'ihgmnc\ 

If in spite of slow sipping the banum does not 
enter the stomach and the cesopha^us is not found 
to [ e markcdK dilated or tortuous that is if 
signs ot Ion" standing obstruction are absent 
the patient should be re examined after adminis 
tration of antispasmodits to the limit of tolerance 
In the words of I aluguaj (17) It is onla when 
the passage f barium through the cardia occurs 
that an e\aminati n cf this re ion tan be made 
and a decision be made whether spasm onU i 
present or an orgmic lesion in addition Onh the 
presence of smooth contours and a normal 1 e 
haMor of the cardia mechanism in the siasm 
free stage { ermits one to exclude ar inomaofthc 
t irdn 

SJirinkin of th stomach and its displacement 
u[ war j and to the 1 ft ma\ be present in sur 
rhfus carcinoma of the stomach (Carman j) 
Diminuti n in size of the stoma h in cancer ot 
th tjnha is also mentioned bv U 1 u Both si ns 
w ere pr sent in one of the cases reportc 1 here 
\bsente of the gas bul blc is an un|K)rtani si n 
Inlltrati n of the cirlia miv gi%e rise to in 
e^htlenc^ of the cardiac sphincter resulting in 
esca{ c of the gas normal!) fillm" the fundus 
1 hus t perm \nenth al sent I ul bit is e\ idcnct 
of patenc^ of the cardi v and points to the [los il Ic 
presence of jiihltration (Bergmann 2) 

Iht patient should next be examined in the 
hon ntal po ui n For proper ivaminitioii of 
thefunlusiti ntets ar\ lohaxethcslomathx til 
tillc 1 Norm ilH the lundus fills the dome f the 
left duf hragm and lies in close apposition t it 
Us uyper limit trice a smooth \ lete arc O c\ 
sionallx this cint ur is dentate (hi ufjciran c 
pribabh humg the same st„mticance as the 
(lent ale ajipei nice of th greater cur aiure due 
to einlri tin cf the mu uUns imie sa This 
irrct,uliru\ must n t be e ntu f with thit 
jr (luce 1 b\ a locil Icsi n In such ti ts tit 
irre^uliriti 1 not reulirlv dentilc in 1 J •> 
not follow the swcipin irth el the findu the 
trins er e chain ter f the fun iu is al much 
narrower than 1 u uil { lue to entr achnient of 
the turn r uj on the !un n f the ton ah r t 
shrink i"c in se rrh us I rmsi 

If careful eximiniti n as outlin 1 al xe ful 
to rcxeal the j re net of a lesi n the region f th 
carlii he ul I then 1 e thorou hlx exan mei Ihe 
cardia 1 not I rought int it k r c reful in 1 tt 
lien m ordmirx nietho Is of exammition Ih 
reasons for this ha\e alreadx b en mentioned 
Kidder a ho us the stutrt po itun Hi 


stomach IS filled with gas and the paticnl 
fluoroscoped m an oblique jiosition the ra\s bein 
directed from the ri ht posteriori) and abo\c 
to the left antenorh and below Vn unobstructed 
Mew of the cardia and terminal eesophaais ii 
obtained in tins manner \ccording to lalu ui\ 
carcimma of the cardia can be recognized e\en 
m cases showing but little change in the stomach 
will but in which the normal cardia mechanism 
IS disturJed There is a per istent trickling of 
barium tlirou h the cardia and as a rule the out 
lines of the opague meal as it passes throu li the 
cardu are s en to be irregular and )a geJ ft is 
onlv hoicxer the irrc ulantx of the contrast 
silhouette in the region of the cardia with the 
patient in th Trcndelenberg position that can 
be considered as dire t \ rav exidence Ia\r 
Hohibaum (rS) jioints out that m cancer of the 
uirlu the upper jiole of the stomach is an un 
usuillx great distance ana) irom the diaphragm 
The Itn t i(,«j / / cr opla^i 7/ cin er ire 

(i) lumor shadeiw I ulging into gas bul blc 
(2) irregufantv of the barium contourasit { asses 
tbrough the cir ha i^) s/ bftin'^ol barium stream 
on ntenng stomich 
The Old reel sn,iis ar 

(i) Spasm (f theasoplu us or cardia (2J di 
turl ance ef the cirdia mcchani m (I ilu ua\; 

( )aistnc of the gas lublle (4) shrinkin of 
the stoma h ( ) drai in of stomach u[ w inl 
and t left it) increase! hstance bet cen the 
ufitrp i t lilt t mach an 1 the diiphn m 
( fnirr in^ >f the fundus (S) ol bttration of 
the trungular spate nitnti iitJ 1 ) Howarch ml 
1 hfu s 
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NOIKIN G \STKO-(ESOPHAGI M CARCINOMA 


ncKatiNC Thenulsewas84 rcRuhr with good voluraeand 
ten ion Sjsloiic blood pressure was 125 diastolic pressure 
\ as So The heart findings were negative The abdomen 
was full and soft No organs or masse were palpable 
There was no tenderness Lymphatic gcnilo unnar> and 
nervous s> stems were negati c I octal examination was 
negative except for lixmorrhoids The urint was ess n 
t all> ne ative The stool showed occult blood on several 
0 casions T) e blood Was ermann was negative In the 
gastric analysts the tube failed to enter the stoma h 
Bougies were passed without dilTculty down to 45 
centimeters from the teeth No obstruction as m I vvitl 
until the cardiac end of the ersophagus as rtathc 1 
Direct ccsoplngo copj on July 1025 led to a dag osis 
of stricture of the cesophagus The pathological re| orl f 
biops) pccimen taken from the lower end of the r oj ha 
gus was There is no definite evidence of mflammatorj 
reaction or of neoplastic proliferation 

Xrayfjd nation The patient was instruct Itosvval 
lov barium m small sips T 1 ere was some delaj at ihc 
cardia the ersophagus was only slightly wider than n mal 
The lower end of the column of barium in the sophagus 
showed a fine irregulantj Barium entered the stomacl m 
a con tant mall trickle and was cau ht in a sm U irrcgu 
hrity of the gastric wall on the lesser curvalu e j 1 1 cl w 
the cardia Ihc retained barium remained th r Ihr ugl 
out the examination 1 he stomach was erv small and lay 
entirely to the left of the pinal column In the hon ontal 
position a V alnut sized filling defect vas seen on the k r 
curvature near the cardia This defect corre p< n led vv th 
the area of irre'^ularity ob erved m the upn ht po tion 
On the grounds of persistent <l>sphagia without r 
missions the pre ence of blood in the stool an 1 the \ ray 
findin s dia nos s of carcinon a involving the Icssc cur a 
turc and ccsoi’hagus was made Three months later 1 c 
cause of incr asmg difficulty n taking nou ishment an I 
the resulting marked emaciation surgical ntcrvention as 
decided upon The operati n was performed on \ugust 
*7 i02s It was with diffcultv that the dome of 

the diaphracrm was reached There was a suspic ous hard 
ness around the lesser curvature of the stomach and tl e 
c®Iiac axis probably in asion from the lo ver sophageal 
growth Th fundus of the stomach was f rmly fi. cd 
A ■\\it el gastrostomy was done A snipping from the 
lower end of the ccsophagus was reported as undoubtedly 
carcinoma one from the growth of the lesser curvature 
was too mall for dia nosis 

The patient did well for some time then gradually <!c 
cl ned and died on November 26 1925 
CvsE 2 Mr S II white 45 years old was first seen 
on June 1 1926 He complained of pain behind the lov er 
end of the sternum on eatin" diflculty m swallowing 
solids accompanied with pain eructation of gas associated 
with pain increased salivation loss of wei ht and appe 
tite Ills illness began 2 years previously He first com 
plained of a little pam behind the lower end of the sternum 
with e\ ery meal Frequently only the f rsts vallow brought 
on pain and the pam disappeared with the takin of addi 
Uonal food The pain did not radiate It was relic ed by 
bicarbonate of soda There were gas eructations but there 
was no nausea or vomiting The condition persisted for 
about 2 months and was followed bv a remiss on of 
months During the subsequent 18 months the patient 
s^iiflered from recurrent atta ks of pain coraiQ" with the 
first swallow and disappearm with the taking of addi 
tional food During the preceding 6 months the pam had 
increased in seventy and was not relieved by food or 
medicaments At the time of the exam nation the patient 
ci^plained bitterly of the pam behind the sternum 
wh ch now came tlirou h to the back and of painful gas 
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eructations Increased salivation was quite marked and 
a very troublesome feature The appetite was poor and 
because of the pam the patient feared to eat The bowels 
were sluggish there was at no time diarrhoea or mclina 
Ihc vcigbt had gone down from 130 to 112 pounds 
The patient had undergone three complete and separate 
examinations with the following results In March 1926 
a (liagnosi of duodenal ulcer was made He was put on 
Sippy diet He was better for 2 weeks with a subsequent 
return of the symptoms In \pril 19 6 an examination 
was entirely negative for organic disease \ diagnosis of 
gastric neurosis was made In May 1926 a liiagnosis of 
pi m of the lower ccsophagus was made 
I ersoaal history The patient has suffered from asthma 
and constipation for 20 year \sthma was cured 2 years 
ago With these exceptions he ha 1 always been well The 
fam ly hi tory revealed noth ng of interest 

Ify if amtiiatiim The pvlicnt shoved signs of 
m rkc I loss of weight but he was not cachectic Tic 
pu| ils rea ted slu gisl ly to light and accommodation He 
h id several capped and carious teeth there w as a moderate 
I grec of pyorrhiea The tongue was coatc 1 Tliejulc 
wa 00 r gular with fair volume Systolic blood pris 
sur as ijo diastolic 80 Heart and lungs were negative 

I \ al domcn was flat There was slight tenderne s over 
the eni re abdomen No masses or organs were palpable 
I vmpi alic (no enlarged supraclavicular glands) gcnito 
u ary anJ ner ou systems were negative I cctal ex 
aminat on was nc ativc In a gastric analysis the fasting 
c nlcnl as 10 cul ic ccntimctirs There were no food 
remnant and no Hood I rcc hydrochloric acid was o 
toiil It at end f i lioiir 20 total 40 
The u me was negative Stool was dark brown and 
f rmed sh win" a fa nt trace ofoccultblood BloolWas 
s rmann was negative Ilimoglobm was 90 per cent 
redetUs crcaoooooo while cells 7 200— a normal blood 
pictur \ small specimen from lower end of ccsophagus 
revealc I inflammatory cells and a few suspicious cells but 
no lefmte evidence of carcinoma 

\ ra\ c t lati Bvrium suspension entered stomach 
without being delayed at the card a 1 undus was narrow 
and rigid the barium could not be forced into it by pressure 
from bclo A small quantity of barium remained caught 
an 1 was di tr 1 uied in an irregular manner in the fundus 
The gas bubble was absent but as the patient swallowed 
a little air was seen m the fundus this hov ever quickly 
left the stomach and was belched up Whenever that 
happened the patient complained of pam bcl ind the 
sternum Peristalsis was active The cap filled well The 
stomach was empty in 6 hours Examination of colon re 
vealed 72 hour stasis Diagnosis infiltrating growth of 
fundus involving cardia and causing insufficiency 

On July 29 30 and 31 the patient passed tarrv stools 
By this time the patient was conf ned to bed and had lost 
considerable weight He was taking very little food be 
cause of the pam and was rapidly failing On \ugusts a 
\kiUel gastrostomy was done Operation revealed car 
cinozna of the fundus involving the cardia and extending 
posteriorly to the pme and adherent to it I atient did 
not stand the operation well and died on August 31 1926 


CONCLUSIONS 

In both cases errors m diagnosis were made 
several times A survey of the literature on the 
subject reveals the fact that such errors arc quite 
common The apparent reasons for this have al 
ready been considered If it is kept m mind that 
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Icsirns of the cardia maj gi ensetoccsophageal 
and gastric s)mptoms and lesions of the fundus 
to asrphageal s\mptoms much could be iccom 
plished toward diminishing the number of un 
diagnosed cases or toward making the correct 
diagnosis earlier 

Carcinoma of the fundus mav gi\e nse to 
(csophigcal symptoms onlj Such cases are par 
ticularh liable to errors in diagnosis since all 
attention is centered on the asophagus imestiga 
tic n re eals nothin^^ but the presence of cesophag 
cal spasm and the disease is labeled functional 
ds phagoscopv mav reveal a little irrCj,ulantv or 
liulging of the muco a but a specimen taken even 
from an advanced case mav show no si ns cf 
mall nanev The sfread ol carcinoma is sob 
mucous and unless a negatn e •specimen includes a 
porticn of the submucosa no value can be at 
tathe J to the findings Lesions of the fundus mav 
1 V extension mvolv the ccsopha us and those 
ofthercs {ha usmav m a similar manner involve 
the funius Evidence is not lacking that the 
carclia cic cs nc t serve as a barrier to the advance 
1 malignant growths either from the fundus up 
war 1 or from the oesophagus downward Further 
more there is anatomical evidence that such 
e tensi n does occur and is quite frequent 
Malignant disease of the gastro ccsophagcal 
junction IS so unhkelv to be limned to onlv one 
of ih three situations under discussion either in 
actual rginicinvolvement ormthedevelopment 
ot sv mptoms that it appears to be unwise to speak 
of circinonn of the fundus of the cardia or of 
the last I ortion of the cesophagus There appear 
to 1 c sufficient grounds for refernng to cancer 
of these areas as gastro oesophageal cancer A 
further adv intage in the use of this term is that 
it simplihes the problem of classification and 
inudentallv make the literature on the subject 
more readilv av ailafale The u e of such nomen 
clature is sanctioned b> precedent — the term 
ileocxcal tuberculosis 

SLMIIVRV 

I About per cent of all malignant gastric 
lesion arc ituated at the fundus or cardia 

There is no definite sv mptom complex patho 
gnomonic of carcinoma of the fundus or cardia 
j The tendenev of malignant lesions of the 
cardia and fundus to give nse to gastric and 
cc opha^^eal svanptoms respectnelv is responsible 
for manv errors m diagnosis 
4 I)vspha„ia is the mo t important svmptom 
and mav not be dircctlv due to the lesion but to 
an assoented spasm A slowlj developing dvs 
pha la pro^rc siveh becoming worse with re 


missions occurnng carl> if at all is stron^ 
evadence m uppon of a diagnosis of malignancj 

5 Loss of appetite gas eructations and pain 
are the most frequent and earlj sjanptoms but 
the> are present in so manv other conditions that 
thej acquire onlj sccondarj importance 

6 Alalnutrition ca hcxia and los of wei ht 
are late mani/estitionb and their absence docs 
not constitute evidence a ainst malignancj 

7 Enlarged supraclavicular glands arc rarclj 
present and if present occur late 

8 Achvlia and anxmia are not reliable signs 
but are of secondarv importance If present 
mxmia is a late manifestation 

Q Occult blood in the stool is an almost con 
stant finding 

10 fFscphagoscopv is of little or no value as 
an aid to diao'^°s*s except in carcinoma begmnin 
in the lower Q?sopha‘'us particularlj m the pres 
cncc of malignant ulceration 

11 The most important method of dia nos's 
IS careful radioscopic and radio^,riphic examim 
tion in all positions The direct and indirect si ns 
arc enumerated 

I The use of the term pstro-ccsophagcal 
circinoma is su gested for malignant lesions in 
xolving primarilv the terminal cesophagus cardia 
or fundus 
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SURGICAL TRIAIJIINT OF THE 
AELR/ILGIAS 

S INCE Spiller suggested section of the 
posterior root of the gasserian gang 
lion in 1899 for the surgical treatment 
of trigeminal neuralgia no new pnnaplc of 
treatment has been introduced There have 
been modifications in technique but onlv 
with the purpose of reducing postoperative 
mortality and morbiditv Fxpcncnce with 
section of the larger nerv c trunks and a\ ulsion 
and section of the peripheral nerves has dem 
onstrated how futile such measures arc to 
produce anj thing but temporarj alleviation 
of symptoms The injection of alcohol b> 
various methods which afforded temporary 
relief w as a v aluable addition to the treatment 
particularly in earlj cases and in those m 
which the physical condition of the patients 
rendered surgical procedures too hazardous 
With the lapse of time however the concep 
tion has been confirmed that in order to effect 
permanent cure the trigeminal nerve must be 
interrupted between the gasserian ganglion 
and the brain stem 

When glossopharyngeal neuralgia v\as rec 
ognized and established as a chnical entity 


the failure of operations on the nerv e trunks to 
bnng about permanent relief led Adson to 
adopt a procedure analogous to that practiced 
m tnficial neuralgia namely severing the 
glossopharyngeal nerve proximal to the supc 
nor and petrous ganglia \lthough sufiiaent 
time lias not elapsed to establish evidence of 
permanent cure the relief following the pro 
cedure extending m one instance over o 
months and experience with the analogous 
procedure in tngeminal neuralgia bespeak 
success 

Because of the satisfactory results of these 
operations especially m cases of trigeminal 
neuralgia section of the posterior root for 
complaints resembling tnfacial neuralgia be 
came inevitable The argument w as adv anced 
that if the face were anesthetic no pain would 
be felt In some instances the differential 
diignObis was confusing in others there were 
only slight resemblances to the classical syn 
drome Critical study of Uus group of cases 
has demonstrated th it as a rule the pain is 
pulling drawing deep seated and constant 
m character If paroxysms occur they arc 
infrequent and arc likely to be prolonged for 
hours at a time The complaints are as a rule 
bizarre It has been emphasized repeatedly 
that tngeminal neuralgia is a disease of un 
swerving constancy and that variations from 
the accepted syndrome constitute different 
forms of disease demanding different methods 
of treatment Most of thc'^c cases are to be 
classified with migraine the psychoneuroses 
the changes incident to semlity and entities 
the nature of which has not yet been deter 
mined It is now commonly agreed that not 
only is operation in these cases ineffective 
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but m certain instances it aggra\ates the con 
clition E\en ctmcal sj mpatheclom> after 
prcMOus section ol the posterior root of the 
gassenan ganglion has failed to reht\c the 
patient s complaint 

A group of patients who ha\e recened less 
consideration arc those suffering from the 
disabilitj incident to the pain and paresthesia 
followingherpcsophthalnucus Adson report 
ed cases in w hich he cut the posterior root of 
the gassenan ganglion without success The 
CTplanatJon that failure resulted because of 
maohement b\ the undtrljing process of 
structures within the brain stem has recenll) 
been corroborated b> Lbermitte and Njiolas 
whose contribution shows that the essential 
patholooical change of herpas ma) inxolve 
simultaneous!) the ganglion ind the contra! 
grej matter 

lhat the application of the principle of 
section of the posterior root for the relief of 
other t>pes of pain has not been sucte ful 
does not detract from the onginal succe « of 
the procedure but xnerelv iimits its ipplica 
biht> to one form of human scourge It has 
become obvious that section ol the rc»pctti\c 
posterior root 1 theonlv turadve measure for 
trigeminal and glo opharv ngeal neuralgia and 
converselj that this t\pc of operation is effec 
tiveonfj incases of true paroaj smal neuralgia 
JoriN B DovtE 

SIRCERA IS INDICATED 
IN m PERTH! ROIDISM 

W ITHIN the past two decades our 
knowledge of the glands of the 
bods both duct and ductics has 
markedl) advanced This is cspeciall) true 
of the thvroid gland \\c now a oaate the 
patholog) of the th\ roid w i th the clinical sv mp 
toms of disease of this gland and the chmeal 
symptoms with the metabolic rate The eti 
olog> of goiter is \er» ob cure there being 


four theories regarding it fi) The earth and 
water and ( ) the toxic infective theories (3) 
the theOF) of the absence of iodine from food 
and (4) that of multiple causation in relation 
to general hvgiene Since the cau c of goiter 
is unknown to us naturally themcdical treat 
ment IS lion specihc It is true that improve 
ment maj result from minj diffirent form of 
treatment but it jsequaJI} true that improve 
ment often ab olute cure will follow in a 
certain small per cent of casts even though 
no treatment is instituted This Jatfer is 
especiallv true of cases of hvpcrplastic goiter 
Unfortumteh most of the patients die before 
the pontaneou cure occurs 
•Simple endemic goiters as well as those of 
adolescence and pree,mnc\ should be treated 
medical!) Colloid goiters due to iodine in 
ufficiencv can usuallv be cured b> the ad 
ministration of iodine or th>roxin To the 
experienced thvroid surgeon the> become 
surgical on!> in the presence of cj t formation 
and pressure svmptoms 
There t no doubt that the epithelial cells 
of the thvroid can be altered and even dt 
stroved b\ the action of the \ ra)s and ihu 
(heir function can be modified and even 
abolishetl But according to tho e be t in 
formed on thi subject the \ raj is curative 
in a verj small number of cases Cnle judg 
mg his re uJts bv means of the respirator) 
exchange places the efficac} of radiotherap) 
between that of simple ligature and that of 
resection of the gland One must not forget 
that the action ot the rav s is markedlj cumu 
iativc that a result apparentiv favorable at 
the beginning mav eventually turnout to be 
excessive that the adhesions after radio 
therapy are often more marked than those 
following surgical intervention and that 
when these patients do come to operation 
what may have been a comparatively easv 
surgical procedure is made V cry difficult 
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Surgic'il treatment offers to the patient 
suffering from h> perth} roidism either from 
exophthalmic goiter or to\ic adenoma (nod 
ular goiter ^itb hvpcrth> roidism— Rienhofi) 
b} far the best chance for rccoaera \ con 
seraativc estimate of results after 3 jears 
shows that 60 per cent of the patients are 
cured 30 per cent greatlj benefitted / per 
cent improved and 3 per cent unimproved 
After the same period a fair e timate of the 
medical treatment would probabh be a re 
v ersal of these figures 

These 40 per cent partial or complete fail 
ures as jou choose are explained bv Richter 
upon the basis of the removal of insuflicient 
gland with resulting residual s>mptoms and 
a persisting increased basal met ibolic rate 
In his own work he reports 93 per cent cures 
patients free from anv evidence of th\ rotoxi 
cosis Undoubtcdl) thi work of Richter will 
have a stimulating effect on th>roid surgerv 
and the percentage of definite cures 
The administration of iodine in the form of 
Lugol s solution as advocated b> Plummer as 
a pre operativ e procedure in exophthalmic 
goiter is routine in all goiter clinics Its 
effect IS so remarkable as to cause it to be 
cons dered a specificin the pre operativcprep 
aration of exophthalmic goiter patients It 
IS not to be considered as a curative agent for 
Its effect IS transient ^\ hen the maximum 
effect of the drug is obtained that is an arti 
ficidl remission usually within 10 dajs as 
manifested chmcallj and bj the basal meta 
bohe rate >our patient is ready for surgery 
Surgery should not bedelay ed as theefficacj of 
iodine diminishes with each subsequent course 
The use of lodmem the pre operativcprep 
aration of patients with toxic adenomata is 
a debatable question Plummer still beheves 


that it should not be used while Graham and 
Cutler advocate its use \\ith the large 
number of cases of iodine hyperthvroidism 
bang reported it m ly be wise to abstain from 
Us use until more conclusive evidence has 
been offered in its favor 

Digitalis is useless for the purpose of coun 
tcricting the nervous and toxic acceleration 
of the pulse Its action is entirely superfluous 
because the heart is already overstimulated 
by the by pcrthyroid condition the only effect 
of the digitalis therefore being a toxic one 
Plummer even goes so far as to state that the 
very definite reduction in mortality at the 
Mavo Clinic in patients with toxic adenoma 
tous goiters to less than 1 per cent was 
directly due to stopping the u^c of digitalis 
However it should alwavs be given in cases of 
arculatory troubles due to a cardiac lesion 
Our surgical patients are very exacting 
they demand to know the risk to have a scar 
w hich IS scarcely visible their recurrent nerves 
and parathyroids must remain uninjured 
sufficient thy roid must be left for future re 
quiremcnts and abov c all they must be gu ir 
antced against a recurrence In spite of all 
these demands the well known goiter clinics 
of our country show a mortality of less than i 
per cent for all types of goiter So in speaking 
of other than surgical treatment for the toxic 
thyroid we should not compare but should 
contrast Until the etiology of goiter is dis 
covered surgery is the method of treatment 
and the indication for operation is the diag 
nosis The case of the surgeon is ably summed 
up by Richter ‘ I hav e not had failures from 
my thyroidectomies though I have not in 
frequently failed to accomplish a thy roidec 
tomy in the first attempt 

J E Strutiiers 



MASTER SURGEONS OF AMERICA 


JD« \ED I WREiNCE KE'SES 

‘if'imp their personaliH upon their time in one of ttto najs Some 
lea\e the impress of fhcir 'ifhcnturous and romantic chanctenstics 
the\ are the di coxtrer the in\ enters the poets Far more numerous 
are those x\ho impress their contemponnes nith the \crj essence of their char 
acter their industrx their intelligence their hone»t> rather than b\ a definite 
invention or diS(.o\cr\ uch are the statesmen the educators the scientists 
The happ> combmation of the tno is rare vet it »as found in Eduard L Kc) cs 
\M MD LED KSO 

Pr Ke>es u as born August 8 184 at Port Moultne in Charle ton Harbor 
South Carolina of Erasmus Darnin Keves uho later commanded the Union 
troops at the battle of Fair Oahs ami was u/fimatcl> Major General of \ ohm 
teers U ^ A ind Caroline M Clirkc of BrookKn New \ork His forbears 
were Puritan his education was received at Dedham Mas achusetts andat\iU 
CAB 1863) where he rowed on the Freshman ere \ and was a member of the 
‘icroll and Ke\ ‘>ociet\ 

After a brief staff captainc) under his fath r at \\ a hmgton dunng the dosing 
months of the Civil War >oung Keves entered New \ork bniversitv Medicil 
College graduating in the cuslomarv vears in the spring of 1860 Under the 
advice of hi preceptor the profes or of surgerj AAilliam H A an Burtn he 
then immidiatcl) procecilcd to Pan to pcaalizt m dcrmatologv After a vear 
in 1 an hv returned to New \ork where he ilTcred himself to Dr \ an Buren 
IS an a 1 tant only to be informed that Doctors Swift and Goitk} ahead} 
filled all the available space but that he Kc>e could do odd jobs if he wished 
Hi acceptance of this humble pro pett and hisindustn thereupon were rewarded 
when shorll> the di pute aliout the invention of the tunneled urethral sound 
dissolved the as^^ociation between Aan Buren .mi t oulev while Swaft died 
leav mg Kev es as first a 1 tant of the toxxn bnlliant and fa hionable surgeon 

Cunou Iv enough in view of his later surgical dexelopments kejes special 
qualifications as a dermatologist senn to have sidetracked him from that career 
as '’eneral surgeon to which the as t tant of the professor at the Innersjtj and 
the visiting surgeon to the New Aorl Ho pilal might well have a pired We 
find him holding the first dime in dermatologv in the United States at the 
S 
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Wom'in s Medic'll College m New York m 1870 ihc next >ear he w'ls professor 
of derm'itolog> at Bellevue Hospital Medical College to which he joined the 
specialties of s>philolog\ and gcnito urmar> surgery thus beginning his surgical 
career as a specialist with a hospital appointment first at the Chanty (now 
City) Hospital ind later at Bellevue Hospital where he cstablibhed the first 
ward m the country devoted exclusively to genito urinary diseases 

He continued to teach until 189 His sound logic his gifts of expression his 
sy mpathetic personality and his keen sense of dram itic v alues made him a most 
elective clinical lecturer Whu old student of his will forget the first words of 
his opening lecture^ The Professor enters bnsUv greets his students m a few 
words as a patient is being wheeled in on a stretcher then he turns to the patient 
whips the sheet off the ulcerited nal ciincss C ctHlemen this is svphihs^ 

We find him in his v outh combating tlie errors of the day prov ing by cxperi 
ment that clean urine injected into the peritoneum dots not infect that urethral 
chill does not follow the passage of a sound unless (his enters the deep urethra 
warring with Otis on the latter s tlicory as to strictures ol large calibre attack 
mg successfully the ekctroKlic treatment of urethral stricture and spreading 
the whole of his scientific knowledge upon the pages of that classical textbook 
on genito urinary diseases and syphilis by \an Buren and Keyes of which the 
first edition appeared in 1874 and which has been a standard textbook of urology 
from that day 

Doubtless his greatest contribution to scientific medicine was his paper on 
the clinical cfTects of small doses of mercury read before the International 
Congress of Medicine m Philadelphia m the year 1876 At this time current 
practice regarded syphilis as an eyil only one degree yvorsc than mercury The 
treatment of the disease consequently consisted chiefly in the administration of 
iodides and vanous potent herbs of yvhich the magic formul'C persist to this 
day while here and there an adherent of mercuriahzation subjected his patients 
when their disease became unbearable to inunctions which were continued until 
the patient had spat out such teeth as he was willing to lose 

As Keyes used to tell the story it was the insistence of Dr PifFard before 
the New \ork Pathological Soaety that mercury was totally evil which first set 
him tbnking it might be good Piflard drove his logic too hard and Keyes went 
back to his home in Eighth Street wondering whether it was quite as bad as all 
that A new hxmocy tometer was ordered from Pans Keyes and his friend 
Stimson proceeded to dose themselves with mercury and check the results with 
blood counts syphilitic and non syphilitic patients at the hospital were sub 
mitted to a like investigation and it was shortly proved that mercury m small 
do-^es is a tonic Upon this thesis was founded the method of internal adimnis 
tration of the dnig advised by Keves and generally adopted m this country 
during the last 20 y ears of the nineteenth century 
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In his latter > ears though he continued alwa) s to consider himself i general 
practitioner (and was once jeered at b\ his fellowb for missing a meeting of the 
\merican ‘\sboc.ntion of Genito Unnar> Surgeons because of an obstetrical case) 
his ongmalita manifested it elf more in the daila spoken a\ord and in the acti\i 
tics of his pupils Meaander Fuller Chetwood andKeaes Jr The most notable 
contributions of these men were probablv those of Fuller in originating the 
treatment and (.spcciallj the surgera of the seminal \c<;iclc (and mcidentalh the 
lirst crude theor> of the metastatic origin of arthritis) and in the establislimtnt 
of suprapubic pro tatectomj upon its modern basis Of these items the ones 
relating to the seminal aesitle and rheumatism seem to ha\e belonged whollj 
to I ullcr but the details of prostatectom> as described b\ I uller were those of 
the operation performed bj both 

^0 much lor the inaentor The man nas bigger Thou^^h no organiser his 
authorship of an acceptcil textbook his pellucid honest} hi gift of precise 
speech Ills kindliness to all made him mentabl> the founder and l]r«!t pre idcnt 
of the \mcn(.an A sociation of Oemto I nnarv Surgeons Liter hi gifts m ora 
tor) i\on him the entril oration at the opening of the Neii \ork Vcaclemv of 
Medicine in lortj 71 urd street He senewl a term as \ ;cc President of the 
\ aJem\ In the pri\ac> of lus ofTice he was the true helper of the sick inter 
c ted far less m organization progress or individual invention than in solving 
the puzzle prcsentcil In each patient in his turn Here the simple nobilitv of 
Ills character and his under landing svmpalh) gwe him that hold upon his 
generation which i the phv icuns great revvar<! In his \outh he hid been 
isolate 1 a month with Charle O Connor when the latter returned from Europe 
with smallpox and vears after when the man who smashed the Tweed nng w is 
d)ing at Nantucket and wa told that the familv had sent for Keve he said 
Don t let him come this time I want to die 

He him elf succumbed to the old man s friend pneumonia at the age of 
eightv on Janitar) a 1924 
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OLD MASTERPIECES IN SURGERY 


By VI rn D BLOWN M D 


IHF SURCERV OF I VBRIUUS IIIIOVNUS 

S URGICVI Ob crvations were the fashionin 
the literature of the late sixteenth ami earl> 
seventeenth centuries Clinical Surgical 
Pathologv V, is coming into its own For the most 
part these Ob creations were rather hit or miss 
reports of cases — ^usually uneo ordinatcd and follow 
ing no definite schema Some of them were of 
considerable value to surgical development all arc 
interesting to present da> readers peculiar and 
exaggerated though some of them mav be for in 
this lies much of their charm OciasionalK a 
surgeon is found who went bevond the mass of his 
contemporaries and from lus stud> and experience 
produced a work of mor« outstanding merit than 
the usual Fabricius Hildanus or to give him his full 
name \\ hilhelm Fabri of Hildtn belonged to the 
group of ^Iaster Surgeons of his time and his 
supenoritv is so evidint that he has been called the 
German Pare 

He was a barber surgeon but contrary to the rule 
he was also a well educated man He first attended 
a school at Cologn where he learned Latvn and 
thus fitted himself for the study of the eminent 
surgical authors When sixteen he took up the 
study of medicine under various wound surgeons 
Dumgens Slotanus Solcnandcr who was educated 
m Italy and Weyer He probably studied also under 
Bartisch at Metz He went to Geneva when be was 
twenty six years, of age and began to practice and 
the following year married Mane Colinet who was 
versed in midwifery and helped him in his work 
In later y ears w hen F abricius w as aw ay on one of his 
long consultation trip his wife with the assistance 
of his students cared for his practice With his 
advent in Geneva Fabricius reputation and practice 
began to grow Ihough he never served actively m 
war he wis considered one of the great wound 
surgeons and his first work of importance was on 
burns — wherever he went he was in constant search 
for information and particularh po tmortem and 
anatomical work Among other activities he 
articulated a skeleton which he presented to the 
City Library of Berne to taVc the place of the one 
presented bv Pierre Franco which had fallen apart 
Constantly moving from city to citv he n \er 
theless found time to write his Ob crvations and his 
fir t OncHundred appcaredatBaselmi6o6 Then 
followed numerous other work — on gunshot 
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wounds war surgery the necessity for a knowledge 
of anatomy lithotomy four hundred more Ob 
servations and other His work was monumental 
Inhisoldagc whensixty eight vears had taken their 
toll he felt his powers waning and also experiencing 
the tortures of the gout he withdrew to a practice 
just outsule the citv of Berne Finally in 1634 he 
died 

ft was not until after Fabneius death that his 
work was tolkctcd and the most important portions 
gathered into a single work I he first edition 
written m Latin and published by J Beyer at 
1 rankfurt am Mam appeared in 1646 It was re 
printed many times later and translated both into 
French and German The volume illustrsyccl here 
IS the edition of 1670 published at Geneva by Jean 
Anthomc Chouet and translated from Latin into 
I rench 

The work has been arranged in the form of the 
textbook of the day and divided into chapters or 
books The fir^t tumors against nature includes, 
also mllammalory conditions and hernia the 
second surgical observation of wounds the third 
ulcers fistulas etc the fourth fractures and dvs 
locations the fifth the operations of surgerv the 
sixth general surgical observations and finally an 
addendum a treatise on gangrene and sphacelus 
Following the index and concluding the volume aru 
the illustrations printed from engraved copper 
plates 

Fabricius Ilildanus like his French predeces or 
Parc was an indefatigable worker a careful ob 
server of minute clinical detail and a student of 
morbid as well as normal anatomy When one 
seeks for any one great discoverv or great advance in 
surgerv to account for the greatness of the man it 
cannot be found To be sure he was probablv the 
fir t to remove a metallic foreign body from the 
cornea with a magnet and he invented the ear 
speculum As an operator he was conservativclv 
daring not shrinking from amputations of the thigh 
or the opening of deep abscesses with the cautery 
and scalpel but these are details important though 
they may be Rather his greatness lies in his pains 
takiHo methods and attention to detail His friend 
ships with his contemporaries must also be men 
tioned Much of the material for his collected work 
came from his letters to his friends One feels that 
for him his motto Omms tutcla a Deo could not 
have been better chosen 
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I Jelling that there IS a grow ng tcndenc\ to 
tl\ upon hboraiorv and other amilan re 
p rts for a diagnos Bai!e> emphasize the 
f ct that the histo y and ph>sitil methods of ex 
aminat on must al ijs remain the ma n funnel b\ 
which a diapno 1 is made This book on the dcm 
nst ation of j h\s cal gns in chn ciI urgerv is 
an interc tingtvpo ition of certain pbisMTalsi^n en 
counter J nthcwiktidd t clinical su fecr\ Mtth d 
f pal[ atnn f r various organs a I afllct n ar 
IIu tnic 1 h> nume ous e ccllent photographs and 
Jra mgs One might be nehned to diffe ilh the 
author statement regarding inguinal hern a (pag 
8/) that a impulse is much better seen than felt 
The fc V short paragraphs devoted to the DilTcr 
e iiafDagnoi of Ce ebellar an 1 J-abvnnlhme Di 
ets se m to be omc b tout f place nafxwk f 
thi scoj i. 

While vot a De Oue V am th author ha supple I 
a volun hch hoald b of di tmcl aalue to the 
luient m acciu ring m tho [ of surgical ph sc I 
diagnosi hF. B lChrst in s 


O NF m ght av and truthfulh of Ro e a d 
L Ic s that It ne of the best single \ I 
umctc I on u gc V i the Engl hiangu gc and I t 
t go at that T io 0 ho c er vouldbet avoid a 
ina)or i ue 

burger^ methadsof teach ngs ge an I the 
geoci a c rap Hv changing Recog z ng f IK the 
contributions of past generat o s ant ep s a cp i 
a asthe la and a f irlv t ndard zed t chn <)ue it 
m re mp rtant tom iicatc to the tudentthc ha f. 
ngtrenifr mthcanatoin a dpath log c ncej t 
to the r6lc of ph siol k' no* su gm but 

11 b anches of dm cal me 1 cine The ol I ritual of 
eliologv patholrgv diapnoss a d treatment is 
nj long r a lequate as a kev to u g ral J c 
'llustt t n in ts t vclfth edit on sfamilarto 
mo t tudent of the ;as£ t enfv Ivc ve rs ft 
orderlv and easilv rc dable and for a sm Ic \oI m 
g s an evcelf nt sur e\ of chn cal su gerv in 1 
vidualclaptc s ch th e on gene jl pnne pie 
bo es joint kull 1 p and ja are no Ihv of sp 
cifc ment on It r ad 1\ len 1 its If to classr om 
stu I and a gnments It d fects arc those of all 
SI gle olume text n surge \ the ub;eet h e 
pmd dbc onithep bi! t\ of adequate discussi n 
m one olume It limit tions ire ind ated in the 
t end of CO tempor v surgical bteratur 
The use of ch a bo k mu t nece sardv bclimite 1 
to that of a f r ce v rk and a kev to the vste 
m tic sur e of the subject In addit on the stu 
I re Cu s B 
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lents efforts mu t be d reettfd to i el> sekete 
monographs in repre entative pen d cals The t , 

fold purpo e of acqu ition of fundamental kiioi 
edge and the habit of keep ng abreast ith coi 
temporarv literature will thus be accompli he i 
J r lioai IV 1 R 

'T'7/L P aclic f Lrolocv a d Sypltllag^ \ 
idcallv academ c IK thi I mem t h uld t 
an out tanding text for med cal student The sul 
lect matter is easilv ead and digest d Th coi 
(ents are most c mplete an I mod rn th completi 
ne s I not ma rc I bv cumbersome detail o ultr. 
SCI ntific the ri s The illusl jtions arc vt v a I 
quite All the ab ve does ot d tract from the or g 
mil tention ftheaulho t makehi bookifmct 
c lone Iso one will denv itspractic btv tothebus 
loci r 

The author f t discusses the amfomv ,in J err. 
br loRV of the ur ge it 1 1 a t This i folio e 1 b 
th cc hapi on the iiagno is of sexual and nnar 
maladi The car and u e of neeessnrj in tr 
mcntsarei 11 |e bed In (rument (ronanlcire 
ful ( h s c I e m nat u f th p tient vr tr eci 
On of the most out ta li g featur s of the b ok 
the a ihor c v thor ugh d cour e on the cl nical 
chem cal a J bacten log cal exam nat on of urine 
Ircthro t {V 1 i cvstoscopy a t gi en high r t 
I g 1 u log cal di gno i i here i a c mp ehen 
ble e pla ati n of f net onal rc il d agno am 
r e tgc og aphv 

The auth al o d c bes the maladie f e cl 
0 e t 1 organ al the r g neral 1 cal and op xa 
t e treatm nt In bladder di ca r the u c o 
c St co|ic fulgural on of turn s is st c s d Pc 
gi nal and loc 1 na. thcsi in ur 1 g are bncfl 
de enbed ihef cl o aids tiers v hch ccut c 
f eq enth in the u im v an 1 s xual tj, ns are v 
sa U I cu ed Thefasci atmg to of ihe uppci 
ur ar tract ith its abnormal t es turn rs calcul 
a I inf Clio c ncludes Pail I of the book 
In Pa t II ch ncr lal a d fuel c fe i ns re de 

cnbtd I Ih lo \ a d t tme t re emph szcl 

The best opinion on the u-c of m dern til tic 
m I call n art i eluded 

Qecau of (he vast amount of e p ence of th 
auihoi d hi bilitv to tc tc elj but 1 c dl 

th s bo k should be highlv alueJa a leach ng text 

II SRV Ct R 

T IIL int nt of the mall I me f 4 n 

bactei ol ical cqu valent to ser e a a 5 p 
plemtnt to the gene al d ctiona > The author ha 
? CIIC I I tli V? Vl-« i. 1 

\ o LLU t at " umWooa it r^y i 
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selected about 400 French 600 German i 00 
Italian and 1600 Spanish uords haainj, bacteno 
logical significance and has guen the English i.qui\a 
lents The uords Iron! each language are grouped 
separately W hilc no claim is made for completentss 
of selection jet the more important an 1 usual word 
ha\e apparentK been succcssfulh chosen and intel 
ligentU translated Because of its convenience of 
size and content the book should prove of value to 
those who have occasion to read or refer to the bat 
tcnological literature of these several countries 
Vlcw iir \ l>vv 

T his clcvcrlj assembled little book on a hanci 
m anatomv' aims to pre ent some of the rtceiit 
advances in anatomv as an e\hibit. for the enlighten 
ment of such as might not be aware that anatumv is 
advancing As a missionarv tract it should do par 
ticularU well m the authors homeland where the 
sterile blight of traditional anatomv continues and 
the experimental method as practiced m \nicrtca 
remains the monopoly of phvsiologisls I In pir 
ticular British skeleton IS clehberatclv rittlcd bv the 
author in the introduction when relating a conversa 
tion with a phjsiologist who told him his task was 
easy since there are no recent advances m amt 
omy One cannot imagine a phvsiologist on this 
side of the water talking so— unless indeed ht were 
purblind and gouty 

Nor can one agree with the author s further con 
tention that the recent advances in inatomv art 
merely typical bits of physiology that anatomists 
try a hand at It so happens that the phv siologisi is 
commonK concerned with functional activities^ r sc 
whereas your anatomist usually inclines to use 
physiologv as a tool for the explaining of the ana 
tomicalpattcrnat the bottom of it all An inspection 
of the table of contents or a casual turning of the 
pages of the present volume will convince even the 
casual browser that it records the work of anito 
mists sciisH stneto and not of apostates to another 
science 

The author further confesses that this new outlook 
is the result of a years sojourn at Johns Hopkins 
which exercised a great influence in determining 
his attitude to the venerable subject of anatomv 
\ moderately captious critic might remark at this 
point that the wonder of it all must have rendered 
him mvopir as well for many of the topics and the 
viewpoint adapted reflect the local attitude there 
even sometimes to the unjust suppression of depre 
ciation of good data so unfortunate as to emanate 
elsewhere Lest this stricture appear unjust one 
may by way of example inquire why the greatest 
controversy m the history of American anatomy 
that of the origin of endothelium now settled at the 
expense of Hopkms pre tige should be omitted from 
consideration m its proper place? 

R Aft E5. s A M By U VV«l d MD IBl 
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As a whole the topics comprise an interesting and 
representative selection although they must remain 
as samples refleeting the personal interests of an in 
dividual Whereas lav men will find this book too 
tecbiiical and general biologists may be disappointed 
in the selection of topics those interested in the 
medical sciences should welcome it as an interesting 
and significant review — and perhaps of revelation 
The several topics comprise sixteen chapters 
Micro iissection tissue culture cestrus ovulation 
and menstruation the youngest hum in ovum 
growth centers and organizers the morphogenesis of 
nerve fibers vital staining the origin of the cells of 
the blood the cerebrospinal fluid postural organs 
the re I nucleus ibc exlrapvramidal svslem the 
eerelKllum the projection of the ectma in the cen 
iral nervous s\ stem protopathic and epicritic sensa 
ti in and \ rav anitomv Ihcrc are numerous 
lUu tratioiis brief and ill balanced bibliographies 
an I in a Icquaie index L U \ri.\ 

r ill obiect of the book Ionic Hardening, of the 
( I is to describe an ailment which the au 
thor believes has not been generally recognized bj 
the me heal profession He points out that Sir 
( harks Sherrington has shown that a muscular fiber 
mu as I result of nervous control become fivtd in 
m\ comlition of extension or contraction and be 
come static T his is in contrast to the ordinary con 
Inctilc mobile power of muscle 

The author believes that the colon as well as other 
portions of the gastro intestinal tract may become 
aflheted \ ith more or less persistent static fixa 
tion This he terms tonic hardening of the colon 
Objectivch this condition results m a hard palpable 
colon which is tender to pressure Subjectivelv the 
patient is afflicted with multitudinous svmptoms 
whith run the gamut of what are usually considered 
funclional nervous svmptoms The author lists cry 
ing spells screaming fits neuralgic pain mental de 
prcssion labyrinthine vertigo hyperacidity lapse of 
memory phobias vasomotor symptoms lassitude 
reflex vomiting as well as pam in the abdomen 
which occurs after meal on awakening m the morn 
mg and coming on after midnight 

I he treatment consists of giving liquid hydrarg 
perchlor and liquid fern perchlor as an intestinal 
antiseptic salol on occasions lactic acid bacilli at 
other limes and m other instances atropine He 
advises a diet which eliminates coarse food andvegc 
tables rich in cellulose 

In a general wav the picture described corresponds 
to what Is ordinanlv called spastic colitis with 
marked neurotic manifestations 
The authors views are advanced with keen on 
thusiasm m the subject It is not a book for Mis 
sounans \ c David 
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L T NDLK iholtadtrshipof v itrorjoand rcpre 
j > Illative nimitiee ol Boston diniciins 
a i.rOr,ram of dimes anJ demon traiions 
m the hospittls and medical schools of that great 
medical center is 1 in arranged for the ci ht 
c nth annual Clmtctl Congres of the American 
College of Surj,cons dunn^ the second ueck oi 
Oiluler from Mon lav Oct ber Sth to I ri Jav 
the 1 th tnclu IV e Vll J partments f siir^erv — 
I,cn ra' urgerv RVtitc b„v I stctri s orthoped 
Rs uruhgv anJ surgerv of the eve ear no c 
throat and mouth- will be r pres nted in this 
J ro ram \ huh vail include chnic and demonstra 
ticmsatthefollowin in litulions Hinardlnuer 
itv Bo tonLmvcrsitv ind FuftsCollegc medical 
bchiyv's an I the f 11 jwino hoS| It ils Beth Isncl 
li ton Citv 11 ston Disj ensarv Bo ton Lvin„ 
In icter Ilciit Bn^hin i ol ert Bn ham Cam 
brid c Carnev Chil Iren Deacont 1 auILner 
Tree Hosintal lor Women Iluntin ion Memonal 
I>(jn^ Ib vnd Massichub tts 1 ve anl Ear In 
tirmarv Mas athus tt G neral Mi sathus tts 
H mcoiiathic New Fn„land Bijti t New Eno 
lind Hospilxl ior Worn n ard Children ani 
St I lizibeth s 

The mirniWo of Mon lav October Sth v ill be 
d voted to the annual hospital conference which 
will le contin -d on Tu siav and Wedn sJiv 
OpraUvedmic an 1 dem instntion in the h 
Iitals and medicil diool are scheduled for 


Mondav afternoon and for both mornin" and 
afternoon of each of the three followang davs \ 
pr liminarv clinical prr^ram is to be publi hed 
in an earlv issue of Surgery Gwecolocv and 
Obstetrics 

\ at previous session a sent of tvcninf» 
meeting is planne 1 and the r ro^rams then fur arc 
n w I ein prepared bv the Lxecuti e Committee 
ol the Con rcss an 1 wall be pubh he 1 in tlu jour 
nil at an earlv Jitc These vail include a number 
of )i blv int restJn„ papers on various surgical 
sill J ts of present da\ interest i res ntid bv emi 
n nt surgeon of the Lmted btaics Canada and 
( real Britain Vt the Presidential Meeting on 
Monlav cvemn to be held m Svniphon> Hall 
the Prt idcnl 1 led Dr Franklin H Marlin will 
l)c mau njrattd Vnother feature of that evening s 
pr „nra will bp the John B Murphv Oraiion m 
Surj,tr\ Th mectin s on Tucs lav Wedncsdav 
a 1 1 fhursJav t enin s v ill be held in th grand 
billr om ot lie Crflev Plaza Hotel On I ndav 
enin the annual Convocation will be held in 
SMnjhonv Hall 

sm e th last s ssion of the Clinital Congress 
in Bos on in October rg z a number of new 
I t I have been built including the Sutler \ ith 
i^ooguc trooms •>everalof theolderhotclshavc 
I en rebuilt or cnlar ed so that there arc now 
ij It lirsl class hotel accommodations in Boston 
f r all who viU att nd 
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U N DLR the leader hip of i stron and repre 
s ntatuc cunimictee of boston cJmiciins 
a I ro ram of clinics and demon trations 
in the hos] itals and medical schools ( f that Rrent 
medic il center is hem arrange J lor the ti^ht 
tenth mnuil Cliiii al Con rtss of the Amencin 
College I ■NurKtons Iunn„ the second week of 
Oetokr frmMcnlav October Sth fiFridav 
the f th jncliisiA \ll Itj artments >f surf,er\ — 
}, ncralsur cr\ g\n el \ ol tetri s orlh<ied 
les urolo^A md urgtrA of the eee ear no e 
throat and mouth- aaiII le r pres nted in this 
J rOj,raiii ihieli a ill inelude c i nesan J demonstra 
tioiisat theff llowin i tituti n Hir ardLnner 
sit\ 13 t nliincriiA indTuft C llc"t medical 
slixls an ! th I [| winj, ho pitils Jleth Isnel 
Iloston Ctl U blHi Di ] eiisifA l3o ton Leini' 
In r ur JJint iJri ban J 1 erf Bn ham Cam 
I ri ] t Cam v Chil Iren Deaeoncs I aulkncr 
I ree 11 jspit il lor \\ omen Huntin ton Memorial 
loii^ I&anl Mis lehu tl h\e ml Far In 
lirnian Mis a hu ft G n ral Mis^chus tts 
Homcopathi New In lind B if ti 1 Neev Fn 
land Ilojitil 1 r Wonen ani Children and 
St IJii-ibetbs 

Ihc morning fM ili> October 8lli nil) be 
d \ot d to the annuil ho pitii conference AAhich 
will be continued n Fue Jua and Wedn sda\ 
0 icraliAe clinics and Jernonslrations in the hos 
I ltd and m li il ho 1 are schedule 1 for 


Mendaj afternoon and for both mornin and 
atternoon of each of the three followin da>s \ 
prehnimar> clinical program is to be pub'ished 
m an early issue of Surgery Gyvecolocy \nd 
OdsTETRICS 

As at previous session a senes of e\enm 
meeting isplanned and thepro rams therefor ar 
lUAA bcino prepared b> the Executive Committee 
ot the Congress and will be published in this jour 
ml itanearlv date Thes will include a number 
of lii^hU interesting papers on various sur ical 
sulj ctsofprc ent da> interest pres nted b> emi 
nent surgeons of the United States Canada and 
G cat Bntam \t the Presidential Mcctin on 
Ml idav (.Acnin to be held in bvmphonj Hall 
tlclrcsid nt Elect Dr Franklin H Martin aaiH 
be inaugurated \nother feature of that ev enmo s 
pri^ram ml) be the John B Murphv Oration m 
Sur erv The meetin^ on Tuesdav Wednesdav 
and Fhursda) e eninoS vill be held in the grand 
I illroom of the Cop!e\ Plaza Hotel On I ridav 
cAcmn^, the innual Convocation will be held in 
Svmphonv Hall 

Since the list s ssion of the Clinical Con ress 
jfi Bo ton in O tober ig 22 a number of new 
hotels have been built including the Statler with 
1 {Oo guest rooms ‘^evcnlof the older hotels have 
I e n rebuilt or enlarged so that there are no 
ample first class hotel accommodations in Boston 
f r all who will attend 


34 




CLINICAL CONGRESS OF AMERICAN 
COLLEGE OF SURGEONS 
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Fbediri J C it s c/ Charles G Ml\tee Sccr Ij y 

J UN D 4\i Hxn I T F W E I »di UitiiAuC Quenbi 
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Ik\ kiinC IUkh Ii ri\(eV\ Di(k>rin II 4 rv L der Jo&epiiL Stantov 

VirwNfEKS Hi V V\ Didl^ I red U Lind V Warrev Siearn 
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I>\ in(iur\ih J ll C ( ninwiT U J Mixieh LobincT Swaiv 

VktiilrI Liuri Uii u 1 1 (,ka\i K 1 M her Harold Waiker 

J U CiNNi lu I K Bi Bi B Gfien I II DonaidMinra \\\uan VViiittemore 

Haraea (.1 iiiNo Or J Herian h anmi s Newell IIan Ziv 5 er 

I INCOIN Daais Oanih 1 j Nt K H O o UD 

noHlLLMJI \NNUVL CLINICAL COVGPESS IN BOSTON 

U NDl K th 1 adershipof asln>n"andr€|>re Monda> afternoon and for both mormn^, and 

s ntatue ummitt l of Bo t tt climciins iftcrnofii of each of the three following days \ 

a program ot clinics an I demonstrations prtlinMnarv clinical proi^ram is to be published 
in the ho pit ils ind rntdiea! school of (hat great in an early is ue of Surgery GyvECOtoev vnd 
mcdictl centir 1 1 tin arran el f r the ci ht Odstetrics 

ttnth annual CImi al Cun res of the American \s at previous sessions a senes of CAcnm 
College f Surgeons durm iht second aaccI of mcttin,, is planned and the proj^rams therefor arc 

Octoltr tromSlonldA October Sth to 1 ru]a\ now Km^ prepared bj the ETecutne Committee 

the J th indii i\e \ll d j artmenis fsurgerA — 1 (he Con ress and avjJ] be published in this jour 

general surgcrA " ic lo \ 1 stetrits ortho} cd nal it in early date Thes will include a number 

Its iirologA ind urg ry it the eye ear n t f highly interesting papers on \arious surgical 
throit inJnuiith will I e rej rt tnted m this suljctsofpre nt da) interest pres nted by emi 
pro^rim AthithAallin lud t mi and Jem nstra nent surgeons of the United States Canada and 

lionsatthef 11 md in lituti ns Har ardUm er Treat Bntain At the Presidential Jleetin on 

sitA B Ion L 1 1 tr it\ tnlluftsC litgc ncdical M nday etenm to be held m S>mphon> Hall 
school m I the f 11 m host it d Btth I rael the President Licet Dr rranklinll Martin will 

Bo ton C It B ton I)i 1 cnsirA B ton Lyin^ be inaugurated Another featureof that e\cnmg s 

In I ter Bent li i 1 an i I ert Bn him Cam j ro^ram aiII be the Jthn B Murphy Ontion m 

l;rK[ c CarntA LhiJIrtn }) at n Fiulkner Surgery The meetin son Tue Jay Wednesday 

1 ree H s] ital jur W in n Hunlm t >11 Memorial yn I Thursday eyenin'^s aaiH be held in the grand 

loiir, I and Ma i hus tt Eve ml 1 ar In ballroom of the Coplc) Plaza Hotel On Fndav 
lirnurv Mas ati u tt lei ral Ma sachus tts c cmn the annual Conyocation yviH be held m 
Hornet [ atl 1C New En linJ Bijti t Ntyy Ln„ S\mphony Hill 

lind II iityl for W m n and Chtidren and bmee the last s ssion of the Clinical Congres 
‘'t Ihzibcths m lioston m October 1022 a number of new 

Them rnin f M ndiA October bth yyill be hotel ha\e been built including the Statler with 

d Aoted to the innual ho j itil confer nee yyhich 1 joo^uest rooms eral of the older hotels hay e 

AAill be contmu d n Tut du and Wedn sJay Ic n rebuilt or enlarged so that there are no\ 

Ojcnti t dim anJ lem nstritions m the hos rnple frst dtss hold accommodations in Boston 
jitil and m hull 1 uol are sch duled for for ill who aajII attend 

7a4 



SURGERY, GYNECOLOGY AND 
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AN INTERN VTION \L M\G\Z1NE PLBIlSHLD MONTHLY 
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SURGER\ or THE P\NCREVS 

^\lTn PSPFn^L CONblDi R\TIOS OF ACLTE PVNniE\TIC NECRUSIs' 

Prof Dr \ ’^CIIMILDEX \vi» Dr W <?rDE\I\C rR-vskn-Ri \ M Geriivn\ 

S It tr ty t r Jukf t a w 

A QTj-\RTLR of a centun. ago make crcatic enzt me when placed e'^traneou 1 \ and 
ture before the Congress of \mencan to an undcr»linding of the too earl> acti\a 
^ Ph\ icians and Surgeons on The tion of the digesting enz\ me in the gland itself 
Present Status of Pancreatic Surgerv with coupled with autodige tion of the pancreas 
E'pcci&l Empha^i upon Injuries and Inflam As a result of chmeal ob creation and ex 
matiom the famous German surgeon \on pcnmental research there ha\e been de\el 
Mikulicz designated pancreatic surgerv as oped in the past o>ears s\stematicoperati\e 
the lea-t complete chapter in abdominal sur pnnciples which ha\ e brought about success 
ger\ Eaen toda\ there are numerous un ful results in pancreatic surgerv There has 
«ol\ed questions m practical as well as «aen been no sudden marked progress which can 
tific pancreatic surgerv \\*hv do 'k> manv be compared to the solution bv the internist 
people die from this acute dread di'ea^e^ is of his most enous pancreatic problem name 
the question that has troubled the surgeon for h the treatment of diabetes through the use 
the past half centur\ This is especialiv true of insulin Because of the ph> lological and 
inceBal er in i8S publi bed a descnption of pathological nature of the pancreas this 
fat necro is Gus enbaucr was the first to branch of surgerv has developed slowlv and 
record a ca e of pancreatic surgerv his report even now it does not seem hkelv that more 
being made in iSSj Since Halsted in 1898 rapid progress will be •'oon forthcoming 
desenbed an operate e procedure for the cure As hvpothetical theories are graduallv re 
of acute pancreatiti and Koerte in the «ame placed b> established facts the surgeon wnll 
vear «et forth his xerv comprehensive and approach the practical solution of the clinical 
fundamental work which eeraed to cover all problem and will eventuallv evolve an ideal 
of the then current knowledge of pancreatic treatment and po siblv adequate prophylactic 
V erv little of note has been pub raea ures 

U«hed on the subject Our opimonupon the present status of pan 

Howev er experimental research on the crealic surgery is based not onlv upon our ow n 

pathogenesis of pancreatic surgen has added expenences and the reports m the literature 
a noteworthv chapter to the untmished his but upon a study of 2 137 cases which have 
torv rhia expenmental research aided bv been treated m the pa^^t 8 v ears Question 
urgi^ autop les has led to a complete under naires were ent to ov er a hundred climes and 
•standing of the devastating effect of the pan ho pitals and a general report on the answers 

C tport cad by p f b«f tt <ocirty f Cenni- r-eoes in 07 »nhni trtw andt tl« f m th Vreb f klia. 

CuiX cil-ui. Trao-la edby an IF boa. M D Cfcicar 
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wai presented b\ \on Schmieden at the Soci 
ct) of German Surgeons in 1927 It is impos 
sible to gi\e here a complete re\ie\\ of all of 
the information obtained so v\e will limit 
our discussion to the subject of pancreatic 
necrosi 

The anatomicopathological picture (Fig i 
frontispiece) shows simultaneous necrosis in 
flammition and hxmorrhage In a discus ion 
as to which of the c plajs the primary role 
Opies and Gulcke are of the opinion that 
necrosis is the dominating factor This opin 
ion has come to be the generally accepted one 
The earliest studies naturalh show the un 
mixed picture But from this one cannot 
conclude that the all important pancreatic 
drama ma\ not be sccondarv to a pnma 
r\ inflammation— pancreatiti — with necrosi 
and hemorrhage sccondarx or that hamor 
rhage as a result of sxphilis or arteriosclerosis 
(pancreatic apoplex>) max be a primarx 
pathological change Hamorrhage is followed 
b\ necrosis and inflammation due to inxasion 
of the pancreatic enzjme which immetlutcU 
become actuated Ihc explanation of both 
Bcrgmann and Guickc is of utmost impor 
tance m understanding the pathogenesis of 
this process Ihex believe that the sxmpto 
malolog> ami course of the di ease is sccoml 
arj to an intoxication from the autol>tic 
lie iruction of the pancreas Ihc tnpsin 
Itself is not the direct cau atuc factor but it 
1 a protein formed b\ the pancreatic autoh 
I It IS rapidl) absorbed and death re ults in 
a few hour before re istance is developed 
cither bv an inflammatorj proce s or bv anti 
toxin 

Ihc change m the pancreas varv tremen 
(lou 1\ in tvpe and degree Larh alterations 
cnnsi t of adema often bile stained with a 
serou mliltration of the entire bodv of the 
pancrca Iherc mav still be howexer a 
complete rtcovcrv without damage to the 
parenchyma (/oeppfcl) In an advanced 
stage the gland re cmble \ anegatcil marble 
in color because of the diffu e swelling and 
hamorrh fronti piece) 

n a re ult of further destruction there ile 
vtlop tructurcles necrotic ti uc ma t 
ran in^, m color from brown to dull grav o 
that ultimatelv the gland a umes a cooked 


appearance In the pre ence of excessive 
hTmorrhage there may be a complete dis 
appearance of the tissue structure and the 
pancreas is chinked to a blue red blood clot 
The typical disseminated spots chalky and 
opaque of fat necrosis mav appear within 16 
hours These spots together with the pento 
neal effusion give the surgeon a diagnosi 
pointing to the pancreas as the ciu atuc 
organ Langerhans Hildebrand and Flcxncr 
believe that the enzymic action rather than 
the bacterial acticn is the cause for the split 
ot the fats the changing of the neutral 
fat to sodium and c ilcium soaps Iheeare 
found m the gland itself in the ptripincrcatic 
fat and scittcred throughsut the entire pen 
toned cavitv as well a the retroperitoneal 
subplcural mediastinal pericardial and even 
subcutaneou ti ucs thev have even been 
described svmmctricallv scattered about m 
the cxtrcmitie (Jcnkel) 

1 he blood stream 1 the onh accepted 
means bv which the cnzvmc which splits the 
fit in the atypical di tant place i spread 
(Lppmgcr Pavr and Martina) In the pen 
toncal cavitv the reaction 1 due to direct con 
tact with the enzvme and mo t frequently 
the toxin i conducted bv the lymphatics t) 
other area I o lock working m C ukkc 
clinic ha rcicntlv demonstrated this by new 
and important evidence 
Should thi pilhologv be urvued there 
still is the further danger from the extension 
of the proce t> the peritoneum (pcntoniti 
toxica) ami further tj the rctropentoncum 
and eventually it i po iblc even to the 
pleura (Cliirmont) In the t locations the 
jicntoncal exudate containing the enzyme 
acts in it u ual manner and lead to tissue 
destruction a pnmirv sterile inflammation 
with a tc indarv bacterial infection thcong 
mil bl))d\ crou e\u late bceomm„ puru 
lent \ a re ult the gl in iul ir p irenchvm i 
btin^ pKir in connective ti iii rapidly dt 
integrate givin„ olT [iineriUie seque tri 
whieh ub equentiv driin out in ma c t) 
gether with the c perativ e di charge I he or 
gan mu become wollentothe izeofaman 
li t and the patient 1 endangered bv still 
other complication In the pril n^ed sub 
acute tape of the di ei e there mav be a 
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downward seeping of the pus and if the pa 
ticnt sur\i\es the intoxication and perito 
nitis he IS still liable to suffer from a pj'emia 
with or without mesenteric thrombosis or 
else he ma> suffer from an inxohemcnt of the 
portal veins 

The normal protectiv e tissue reaction is 
ever) where decreased bv the corrosive action 
of the gland secretion There ma) occur per 
foration of such viscera as the stomach or the 
bowel ruptures m the neighboring bod) cavi 
ties or severe even fatal hxmorrlnge of the 
numerous blood v essels surrounding the 
gland Occasional!) a case ma) develop a 
pancreatic pscudoc)Stic disintcgr ition cavil) 
which should be recognized as part of the 
healing process 

In spite of the fact that the methods of 
pathogenic development are numerous the 
etiological causes will be found to be even 
more frequent Neither experimental results 
nor clinical observ ations hav e solv cd the prob 
1cm of proph)laxis from an etiological aspect 

e present here onl) those experimental rc 
suits which in dogs eitlier through mcchani 
cal or toxic tissue damage or b) blood vessel 
and tissue changes have produced the homo 
loguc to the human clinical picture I he 
initialing factor for the development of the 
morbid process has however not )ct been 
demonstrated in a manner free from all pos 
sible criticism We do know that the l>mph 
channels and blood vessels are the most im 
portant paths through which the most dc 
structiv c agents flow (Eig 3) 

There hav e been clinical observ ations of all 
these etiological possibihtic Duodenal di 
verticulitis is one of the least recognized fac 
tors m acute pancreatic necrosis but its 
genesis has be(n forcibly established b) the 
work of Eorssell and Kc) Case Wilkic Aler 
lund and Clairmont 

Of greater significance are the variations in 
the pancreatic ducts and Ihcir mouths Osier 
explained these variations in the relations b) 
the embr)ological development of the gland 
Clairmont differentiates ten major t)pes B) 
means of iodine injections in the tail of the 
pancreas in cadaver preparations we have 
been able to demonstrate even more anoma 
lies of the duct s)stcm 



I j S htmali desc 1] ti n of t]i a enucs of develop 
meni of pancreatic ne ro is / tl r u„h the duct of W rsung 
from the duodenum th 0 ^.h th duct of banto ni ? 
from the liilar> ducts ^ f om the arte les 5 from retro 
Rradc emhoU throu h the veins 6 traumatic , from 
duo lenal uke s throu htlel>mphat s f R 3 a (lower 
I ft) Duodenal di e ticula n a \ ate s papilla h Hower 
rj«ht) Roentgen demonstral on of dnertjculum on 
Akcriund 

Opic was the first to find at autopsv a small 
gall stone hxed m the ampulla of Vatcr and it 
was he who explained the development of 
acute pancreatic necrosis as secondar) to the 
back flow of bile into the pancreatic ducts 
Since then the topographical course of the 
ductus chokdochus and the duct of \\ irsung 
together with their difTerent tvpes of union 
have been given the utmost consideration 
(Ma)0 Kobson Osier Bunger etc) 

I he results of research concerned with the 
examination of the conditions m which bile 
can invade the pancreatic ducts irc ex 
trcmclv contradictor) While Mann and 
Giordano found it anatomicall) possible for a 
gall stone to block the papilla in such i man 
ner that bile ma) invade the pancreatic ducts 
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I 4 \\ rs \ npt flhp cal rfutd dKhm 
C py f t h t by \\ u t h t I R ol { 64 ) Red d 
py f m ^ h me ( St))) 


in 3 ^ per tent of the tases Judd found it to be Gulckc s. questionnaire m 1924 comprising 4^7 
true in 4 5 per cent of the case 'ind likewise cases Ind 08 or 59 per cent of simultaneous 
Cameron and \obcl m 66 case in 100 exam cholelithnsis (Fig 6) Ihe percentage of 
mod Our mac tioition demonstrated that m hxed choledochu or papillarj stones in the 
b of ca e It waspos ible after clamping Guleke statistics was surpris ngl> small while 
the papill i of ^ ater to till the tail of the pan in our report there w ere 1 74 common duct 

ertas from the bile ducts or Nice \ersa stones and 57 papillarj stones Our own ma 

Our clinical ob er\ ations are of particular terial in which the role of the biliarj passages 
\aluc inasmuch as 7 cases of papillary stones wascspccialK noted shows 31 cases of biliary 
wcrofoundamong3i cases of acute pancreat stone in 38 cases (81 per cent) andoftheeis 
ic necro Is with an associated cholclilhiasi y^e^e common duct stones 7 of which were m 
(Fig 0 the papilla 

1 he recognition of the extreme significance In what fa hion then docs the diseased gall 
of di case of the biliary ducts m the etiologj of bladder injure the pancreas’ The clearest 
atulL pancreatic necro i is not onl> of marked cases arc those in which acute pancreatic 
importance m understanding the pathogcnc is necrosis re ults from the fixation of a stone in 
but al 0 for diagnosis therapj and prophy the ampulla of \ ater Iht same mechanical 

1 1X1 damage occurs here as in the experimental 

While It ha been customary to look upon protluction of acute pancreatic necro 1 
the imultancouspre ence of cholelithiasis and Stasis of the secretion and cle\ation of the 
pancreatic necro 1 as coincidental it 1 note pres urc in the pancreatic ducts together with 
worthy that thi combination 1 more fre chemical trauma from the bile and bacteria 
quently found when the surgeon look c pc are the pro\ocati\e factors The pas af,e of 
cnlh for thi pos ibility Ihi 1 definitely concretions with their temporarj hxation of 
demonstrated by a compan on of the figure the ampulla of \ ater may act in the same 

collected from our questionnaire yvith tho e manner \t the time of operation the stone 

of C uleke There were 894 69 S per cent may be found m the bowel (Jung /oepfcl 

ca es of biliary duct di ca e in i /b ca cs of Reich) It may not c\cn be found at autop y 

pmcreatic necro 1 operated upon whetea so that definite proof of its existence maj be 
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• O e-o 

I> s Obstructive stones in the papilla of \itcr and 
the various types of mouths of ductus cholcdochus and 
pancreatic ducts Below are the stones which have caused 
the acute pancreatic necrosi contrasted vith pepper 
berries 

lacking On the other hand the stone m't> 
fall back into the dilated common duct after 
being tcmporaril) fi\ed at the ampulla Then 
there is still the possibility that the successful 
passage of a stone through the papilh ma> 
stretch it and cause it to g ipe “so that the 
duodenal content may invade the duct of 
Wirsung and actuate the pancreatic enz>mc 
Stones \\hich are situated m the supraduode 
nal part of the common duct can ha\c no 
direct mechanical effect upon the pancreatic 
ducts but may induce spasm of the sphincter 
of Oddi so that regurgitation of bile into the 
pancreatic ducts results A diseased gall 
bladder — a cholecystitis — may produce the 
same effect e\en though the common duct is 
free from stones Obstruction of the common 
duct abo\ c the papilla ma\ cause bacteria and 
an exudate containing bile from the intra 
pancreatic biliary ducts to m\ ade the adjacent 
pancreatic tissue and may gn e rise to an 
associated pancreatitis Finally invasion of 
the lymph glands m the head of the pancreas 
from the ly mphatics of the gall bladder may 


t ig 6 Ihe o crwhclming si nifcince of biliary duct 
di cases IS contrasted \ ith all other etiological factors in 
the cases of acute pancreatic necrosis operated upon in our 
collected statistics 

lead to stasis and actuation of the pancreatic 
enzyme 

In occasional cases it is often difficult to 
demonstrate the genetic connection behteen 
diolelithiasis and pancreatic necrosis but its 
tremendously greater frequency as con 
trasted with all other known etiological fac 
tors justifies the assumption of pancreatic 
necrosis as a complication of cholelithiasis 
Early operations for cholelithiasis ire there 
fore amply justified ^prophylaxis) As a rule 
pancreatic necrosis follows a neglected chronic 
cholelithiasis (important for diagnosis) but 
this gra\ c disease can occur early w ithout any 
evidence of a common duct complication 
(acute pancreatic necrosis following labor in a 
primipara) In our y oungest patient 13 y ears 
old the unmistakable etiological factor was a 
stone about the size of a pepper berr\ in the 
papilla 

Undoubtedly a minute examination of the 
biliary ducts is a definite prerequisite m every 
case of pancreatic necrosis operated upon 
The correct methods of treatment hav e been 
established as far as the treatment of gall 
stone disease demands The purpose of this 
part of the operation must therefore be to 
conduct the bile away in the quickest and 
simplest manner and to dram the pancreatic 
ducts Rapid gallbladder drainage will 
suffice if the large bile ducts are free from 
stones If the condition of the patient will 
permit we agree with Nordmann von 
Haberer and Zopfer that the operation of 
choice is cholecystectomy with choledochos 
tomy Cholecystectomy alone is unsatisfac 
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lDr\ i It not rnl\ hinder drainage but m 
crtic thtpri. uri. in the bilnr\ duct \stem 
Internal biliirc duct aiu tomo c kholedo 
ch duodeno t ) must be condcmncrl be 
cau c the peritoneum in the neighborhood ol 
thipuurei ha poor adherin^ qualities anil 
it till p ml ill inte tinil suture are unre 
Jnble M)re)Mr uih operition tihc t<»o 
nuiili time I he t iti tie m aur large scrie 
deman Irate the lisorable re iilt lr)m the 
lilTerint biliire ipiritnii performed and 
inailidite the eineluim of I egner who 
id\i t ip, iin t un intcr\enti>n Ufxan the 
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bilian pas age fearing the resultin„ di 
adaantages (Table I) 

\ stud\ of the literature shows tint so 
cases of maasion of the duet of \\ir ung b\ 
iscinde had results similar to thn e in ea e 
\Mth stone mcareerated m the papilla (Eberle 
Ifanncr Gallit and Broun I igh\ Sabra e 
Sev farth) 

In thi connection I uish to report briella a 
\er\ r irc case of aeute panere itic neer ) i lue 
to inaasion of the pancreatic duet b\ 
astandes 

The as a p at 1 upon ith tit 
I aft o s fa utc pa t c n r 6 h 
aft th n t f u t ng pai t oil 1 1 

m a 1 mm I t h k Th t t \ 

a blue r I c 1 r mb! g ham rh g 
nfarcl but f t e s had t \ t c u i I h 

T\IILF II — paSeREVTa DISEVSE AFflR 
OPERATION ON THE BILIVra S\S1F\I 

\ft h 1 t t m> 4 

\fl praJ od 1 h Icdoch t m> 

\ft t ■rft wJ i h 1 dxh t m 1 

\ft h 1 iKh t t m 


4 4 


Total 
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Fi 8 Operative measures which can lead to acute pan Sanlonm durinj* separation of the duodenum T Sharp 

creat c necrosis \ Dia5,nosl c c ci ion from pancr atic e cision of a penetratin ulcer from the pancreatic sul 

sub lance 1} Slipp ng of sound tonard the left and into stance G Deep in\c sion of the duodenal stump H 

the pancreat c duct in transduodenal choledochotom> CoNerng of the duodenal stump with the pancreatic 

C The Kirschkem manem r for pushin" up gra el or heal T^e sutures are too deep and therefore invade 
stones with injurv to the tail of the pancreas du in li a the pancreatic substance 

lion of the plenic essel 1 T anno the duct of 


tjpical hxmorrhagic caudate was present in the free 
peritoneal cavitv but there were no stones m the 
biliary ducts Death occurred 14 hours after the 
operation The autopsv was done immediately and 
revealed extensive fat necrosis in the omentum and 
mesentcrj which had not been seen during the 
operation hxmorrhagic infiltration of the entire 
pancreas with tmv micro copic areas of necrosis a 
single ascans was found m the duct of ^\lrsung its 
head reaching to the tail of the pancreas and its tail 
protruding i centimeter into the lumen of the com 
mon duct It was still alive and mobile when the 
ducts were opened There were no other worms m 
the entire gastro intestinal tract 

2sc\t to stasis of secretion and its actui 
tion the tissue damage secondarj to the 


Molcnt penetration b> the worm was an im 
porlant factor in the production of acute pan 
crcatic necrosis 1 his case is m example of 
its traumatic genesis and the extremel> \ aned 
forms of postoperatn e pancreatic necrosis 
There is no doubt toda\ that an operatne 
triuma which injures tissues should receiae 
great attention We will later point out a 
lai^e number of measures such as ilja artis 
which haae been considered harmless but 
which we would adxase the careful surgeon to 
a\oid The pancreas should always be con 
sidertd a labile organ which can be readily 
injured at operation 
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I he futility of mnn) hilt heirttd opcntuc 
procedures) wis demonstrated m i number of 
(liscoungmg cases E\en the blunt trauma 
uhich follows retroduodenal palpxtion of the 
common duct or incision for stones which 
ma\ result m the pushing up of the stone and 
the so called Kirschkernmanoever which 
i so generalh u ed ma\ lead to fata! torn 
plication Pancreatic necrosis ma\ follow the 
closure of the suture knot after a bougie ha 
been passed through the ampull i of \ ater 
(Rost) \t one of the last surgical congre es 
Ualzcl demonstrated the danger which ma\ 
follow the u c of a ound m tran duodenal 
choledochotoma if the pancreatic ducts arc 
iccidcntalU m\adcd He warns cspeciilK 
against thi immediateU before the trins 
duodenal remoa il ot a stone in the ampulla 
(Tabic II) 

TMilF III- PWCRl \TIC D1 E\SL 
roLLOWlNC, OrLRCTION 


\n acute pancreatic necro isma> follow the 
blunt trauma occurring during gall bladder 
operation an 1 also the intentional or Kti 
dental damage to the gland or neighboring 
organs during operation after diagnostic 
biop a after suture of the pancreas to the 
duodenal stump m a Billroth II operation 
after puncture secondary to excision of the 
base of ulcers (t lairmont) after the slights t 
dam ig to the. tail of the pancreas second irv 
to splcnettom> (Ranri Waizcl Koerte) or 
during the ligUion of the right kidney pedicle 
(\ oiin") (Flo 8) 

Ihcsc grayer complications do not alway 
occur ind as a general rule only those arc 
recognized which tennmate fatally Instead 
■)f acute pmcrcatitis a purulent pancreatitis 
ab cess formation or a pancreatic listula with 
only a temporary disturbance of function 
may re ult ( fable III) Chirmont has tlcm 
on tritcd lun„ complications m connection 
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^\lth pancreatic trauma Fifteen per cent of 
all cases of duodenal resection develop serous 
pleunsj which however disappears in 3 to 4 
days It IS unfair to assume that all these 
operations were poorlj done Manj surgeons 
adopt evtr> precaution but one generally ac 
cepted warning must be mentioned here 
namely a reference to a generally rare but 
grave danger 

\\ hen the pancreas has been inv oh cd m the 
operation it is certainly not adv isablc to close 
the peritoneal cavity without drainage This 
measure affords at least some measure of pro 
tection 

Stomach and duodenal operations supply 
quite a different group of pancreatic com 
plications (Clairmont Table IV) peritonitis 
may follow suture line leakage which is 
secondary to the digestion of the technically 
perfect sutures by the pancreatic enzyme 
which arises from an unrecognized injury to 
the pancreatic v eins The mobilization of the 
duodenum supplies the source of blunt trauma 
which injures the parenchyma of the pan 
creas Excision of the ulcer and faulty han 
dling of the duodenal stump Inv c already been 
mentioned 

Partial resection of the gland may be done 
for adv anced cancer of the pancreas 1 his was 
recommended by Iinsterer contrary to the 
existent knowledge of the high incidence of 
pancreatic necrosis and peritonitis Von 
Mikulicz figured that this operation elevated 
the mortality from 27 to 70 per cent but to 
day the danger docs not appear so great 
Because of the same high mortality associated 
with pancreatic resection for other causes 
progress seems to be at a halt in this field of 
surgery 

Anomalies of the ducts supply a separate 
chapter It is frequentlv possible without any 
danger to mobilize the duodenum and sepa 
rate it from the pancreas as far as the ampulla 
of Vater This procedure becomes hazardous 
when there is a possibility of impinging upon 
the duct of Santorini and its ligation is of 
importance This was demonstrated by the 
work which Enderlen suggested to von 
Schwarz This research demonstrated upon 
an embry ological basis two forms of pancreas 
namely a tongue and a hammer type thelat 



Fiji Transperitoneal cTpo ure of the pancreas 
through cutting of the gastrocolic hoament 


ter usually associated w ith a large and activ ely 
functioning duct of Santorini 

In spite of this the duct of Wirsung may be 
of importance and there is a definite danger of 
its being ligated m cases requiring extensive 
separation The following conclusions arc 
justifiable from Schwarzs research There is 
great danger of ligating the duct and obstruct 
mg Its drainage in one fourth of all cases in 
which the pars duodeni is freed a large duct 
of Santorini draining an important part of 
the gland should be feared when the pancreas 
IS firmly fixed to the duodenum or the head of 
the pancreas is v ery large (occasionally reach 
ing to the py lorus) the tongue shaped ty pe of 
pancreas is generally associated with less 
danger 

These possibilities should be considered and 
avoided in every pyloric resection which ap 
proachci the pancreas Regurgitation into 
the duodenal loop should also be avoided be 
cause of the danger of associated regurgitation 
into the pancreatic ducts In addition care 
should be taken to keep the duodenal stump 
which has been inverted into the retroperito 
neal ’^pace after a Billroth II from pressing 
too firmly upon the unprotected pancreas 

This chapter still contains many important 
unanswered questions for the practical sur 
geon There is a possibility that the real 
cause of danger is not y ct understood despite 
consideration of the separate role play cd by 
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cich tNjic of 'initimical anom tls together 
with the tlimin'ition of danger rnaoKed in 
iirgieal procedure \\c ma\ call tht a prt 
dispo ition to pancreatiti a conditon rcadiK 
under tood when wt ton ider that in i ca t a 
bi ap \ w ill Ic ui to I it il complu xti >n:» w hilc in 
00 other cases there will be in untxentful 
tom lit ttnee 

C iilck s experiments ha\c demonstrated 
that there 1 a marked lomlRancein the pha e 
ofsetrction but that there i still a pre Jispo j 
tion to pancreatK. intnUemcnt or perhaps a 
con titutional prcdi po itun such as c\i ts in 
the aUoholie idipo c or luctic lerhapswe 
arc right w hen w c ton ider the udilen on ct of 
this condition a the cumulitiie ctTcet of all 
the ttiolo„ie il d inger f ittor It mu t be our 
goal to gi\c till line of etiok^ical rea oning 
our inten i\ e tud\ 

\ con ideration of tho c ctioligical factor 
whithmia dam ige the p inerca betau eof in 
imperfeet blaoil uppK indicate that thca 
m 1% include nutrition ot the gland due to im 
paired cirtul ition ccondari to pasm throm 
1)0 1 emboh m arltno cltro i or to luc 
lo toperatiM pincrtUic nctro i tcondaia 
to rctn gra It emboli bclon" m tin eategora 
(Jcnckcl Orthner' ami mat follow am opera 
tion in the pcntincil ta\it\ occurring cither 
without manipulation of the panercas (re cc 
tion of bowel imentum or o\ar\) or when 
the operatic t ticld i di tant from the pan 
crea (pro tatcctonn or operation for \an 



case \eins) It ma\ follow intoxication 
through the blood stream cither in ca e of 
e\ ere poisoning from K sol oxalic acid meat 
or sau age poison or as frequentl) hajipcn 
after cptie procc sc uch as puerperal sep i 
tephu measles o tcomccliti or parotiti 
Here igain wc are impre ed with the fact 
that onlc certain indicidual of an entire 
group who are affected with the ame di ea c 
actualli dec clop this complication Weknocc 
no cau aticc factors for its dccelopment and 
moreocer we do not know whe after the intrj 
duction of the same eptic procc in scccral 
indiciduals one patient will decelop an acute 
pancrcitic necro i with it stormc cour c 
and another will decelop a purulent pin 
creititi which bchace as might a p\Tmic 
absec were it located el ewhere I he re i t 
ante of the mdicidual and ticcclopment of 
immunit> together with the local and bac 
tcnal conditions naturalh hac e a delinite con 
ideration in the prOoHosi f/otpfel Ilrutt) 
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1 1 1 s r tpo urc of the pancreas through a left luml ar inci ion 

and median tracti n of the kidne> The spleen i isiblc on tl left 
horde of tf c inti ion The plenic art r> and \c n cro ihcpamreas 
\vhich IS po tcrur 


Jhc chapter on bnctcriologj is pun>os.cl> 
slighted because at present it is not possible to 
eaaluate the significance of infection in the 
dev elopment of acute pancreatic necrosis 1 he 
material here anal>7cd was compiled from a 
questionnaire and did not consist of consecu 
tive cases so that no basis for positive con 
elusions was afforded (Table 

Our own findings are based upon lo cases 
Bile from the gull bladder and common duct 
and the peritoneal exudate was found sterile 
in 9 cases Streptococci were found m the 
bile and the peritoneal ca\it> m i case but 
maj have been due to a secondar> infection 
inasmuch as the> were found lo da>i» after the 
onset of the disease 

We will onl} mention the frequentU dis 
cussed symptoms and satisK ourseKeswith a 
classified grouping of the clinical manifcsta 
tions Pam of the most excruciating t>pe is 
nearlj always present and is an important 
symptom After very mild colic like pro 
dromal pains (warningswliichmav be absent) 
an apoplectiform attack of pain and collapse 
suddenly dev elop These may be the result of 
intoxication from the pancreatic cnzvmc 
which lies free in the peritoneal cavity the 
distention of the gland capsule infiltration of 
the mesocolon or pressure upon the coelnc 
plexus or upon the semilunar gmglion 


(coelnc neuralgia) The persistence of the 
pain until shock develops differentiates it 
from biliary colic The pain diffuses backward 
from the left abdominal region to the lumbar 
region radiating to the left shoulder The 
pulse IS at first slow and small and later as a 
result of vagus irritation becomes still slower 
Abdominal rigidity and distention are early 
si^ns but there is even at this time little dis 
tention and rigidity as contrasted to that 
occurring m ileus or peritonitis The tempera 
turc IS normal or subnormal there is a^oniz 
mg belching and vomiting while occasionally 
th( pancreas can be palpated as a tr msv erse 
ridge (Koerte) 

Recognition of the disease at this stage re 
quires a previous suspicion of the diagnosis 
The observant general practitioner will rccog 
mze cases of peritonitis without temper! 
turc or abdominal rigidity Jhe following 
svmptoms arc certainly suggestive cyanosis 
of the face hands and extremities or as de 
senbed by Walzel blotches and lattice like 
streaks of dark cyanotic color upper abdonii 
nal distention tachycardia i o to 140 slight 
icterus persistent emesis absence of bowel 
movements or flatus glycosuria and faltv 
stool Meljcna and emesis art rare svmptoms 
as arc oliguna and anuria w hich indic ate kid 
ney damage Systemic intoxication causing 



746 


SURGCR\ G\NECOIOG\ AND OBSrUl ICS 


T\BLC \ — n\CTERIOLOriC\L FINDINGS IN 
\CtTF P\NCRr\TIC NTCROSIS RESULTS IN 
TWO HINDRFDAND EIGHT\ TWO F\\MIN\ 
TIONS 
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cramp tnd p \chu (listurbances hT\e been 
obserted Death results from cirdne failure 
and the sjmptom complex of paraHtic ileus 
clouds all earlier abdominal s>mptoms 
In contrast to the rarer general picture 
there is still lacking a modern aid for making 
the exact diagnosis in the numerous atapical 
cases E\en toda> we must manaf,e without a 
pathognomonic test which would make the 
diagnosis positnc and which Koerte longed 
for in igii ^\ohlgemuth s diastase test in 
which the ferment is ca il\ demonstrated in 
the urine and blood is of ome \aluc It 
should be criticalh considered c\cn when 
carcfullj done for c\cn then the lailure run 
about o per cent (Table \ I) 

In mo t instance one should rel\ upon the 
most probable diagnosis and differentiate 
between gall bladder perforation stomach 
and duodenal perforation gangrenous appcn 
diciti peritonitis of unknown etiologa ileus 
me enteric thrombo is and ureteral colic 
Our compiled statistics how th if a po iU\c 
diagnosis of acute pancreatic netro is w is 
made in onl\ i S per cent (Fig o') of the 
ca c and su jicctcd in 17 s per cent There 
fore the pancreas w a con idcrcd onl\ in little 
le s than 40 per cent of the ca e 

ihc mo t common ource of error in our 
cnc was acute choleea titi which occurred 
in 03 P'-f T hi i rcadiK umlcrstood 

as the patient carl\ m the di ea e creite the 
impro ion of thi dngno 1 b\ gi'ing a hi 
tore of repeated imilar Iran lent attack 
from which he complctcli recoaered On the 
other hand this 1 a fatal dia^no 1 for the 
ph\ ician become atisticd with the diagno 1 


TVBLE \r — DI\ST\SE RESULTS IV THE URINE 
IN MNET\ SFITIN C\SES OF \CUTE I \N 
CRFATIC NECROSIS \S DETERMINED n\ 
TWLNT\ ONE DIFFERENT EWMINEPS* 



of gall stone orders morjihine and re orts to 
surgicil intcrientun onl\ when the pain is 
f jund to persist and the patient s condition is 
much worse I he influence of the bill ir\ his 
ton together with the existing icterus and 
absence of temperature cau es further dcla\ 
in those cases in which there arc no marked 
signs of peritoneal irritation When the con 
(lition becomes advanced a pro operative 
diagno IS of phlegmonous choiccv stitis or per 
foration of the gall bladder is first made and 
then the patient is prepared for operation 
Even todav we do not give enough atten 
tion to Koerte s old warning to consider acute 
pancreatic necrosis in all case devclojiing 
acute abdominal di ca es e peci illv when 
biliarv colic has been evidenced Hie rccog 
mtion of the close genetie connection betw i en 
cholelithiasis and pancreatic necro is houl i 
cause the general practitioner to su pe timpli 
cation of the pancreas e peciallj in the jirc 
ente of an unusuallv severe protracted colic 
m which the pam ruli itcs toward the left and 
one dose of moqihine doc not giv c relief \ 
gall bladder hi t jrv hould afford the f 1 i 
bilitv of an carlv diagnosi 
To<lav the surgexin cc acute pancrcatjc 
neerosi quite frcquentlv Ihirtv eight la c 
were operated upon in the last 8 veir and in 
the same time there were ( ca c of g i trie 
perforation -near!) twice is manv In i)0, 
\Iikuhc7 reported 7^ ca es collected from the 
literature inigii Koerte collected 10 1 cast 
m 19 4 Gulekc repjrted a tompilation of 4?; 
ca c our <|uc tionnaire which was Iimitt I to 
po t war ca e ilTor led i ^ 10 t i t I he c 
till tie together with the imultinciu lu 
tion of manv individuil problem alTord i 
TthaWe per pcetivc of the po ition which \ 
held at the present time In pancreatic ur 
gerv 



SUIMIEDr\ \ND SrEENING SURGEK\ OF THE PANCREAS 


/47 


TVBLEMI — THE OrERATI\El\ DETERMINED 
DEGREE OF EVNCRTATIC TMIIOlOlT \ND 
THE CURLb FOR THE \AR10Ei, STVGEs' 

( fd 11 cU 
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There is t considcnhlc increT e in the num 
her of cases occurring each \ car 1 his is 
e pccnllj noteworthy when compared with 
the well known observation by Wilms of a 
dccrea'se during the y ears, of the war W e tio 
not believe that this increased frequtnev is 
secondarv cither to ov creating alcoholism or 
other predisposing etiological factors but we 
believ e that it is due to the modern \ icw point 
of operating upon all acute abdominal condi 
tions as earh as possible Our statistics show 
a marked preponderance of ^07 plethoric in 
dividuals in contrast with of an asthenic 
tv pc 

The heretofore gencrallv accepted opinion 
that males are commonlv affected is m no wav 
substantiated by our statistics (Fig 11) which 
show gSo women and 320 men This prepon 
derance is readiU explained bv the greater 
incidence of cholelithiasis m women 
That this disease mav occur at an> age was 
demonstrated by the fact that in our senes 
there were 10 children Of significance was 
the coincidential presence of biliarv disease in 

4 of the 10 cases Stones were found in ^ 
young jjirls 10 13 and i^v cars old and there 
w as a bacillus coh infection in a 6 v car old girl 
Unfortunate)! the other cases gave no etio 
logical factor 

Ofthei jiocascs i ySwereoperatedupon 
There were 232 cases not operated upon in 
149 cases the patients w ere already monbund 
and in 8, cases recoverv was spontaneous 
because of the mildntss of the condition Only 
those cases in which operation definitely 
established the diagnosis should be discussed 
here Because of the fundamental nature and 
Course of the disease the diagnosis must al 


TVBLE Mil —COMl LIGATIONS FOLLOWING 
VeUTF PVNCREVTIC NECROSIS 
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1> abetes (3 lealbs ncomai 18 

1 1 ramc pmer atiti 6 

Rtcurrence (6 0 urrm \ ithin months after 
operation) 6 

\\ilh a ociatcd tr aiment ol the biliarj ducts 7 
With treatment of pancrca onI> 19 

1 c-op ration (10 cu d 7 d d' >7 

C > St formation 4 

P r istent ti tula 5 

Vdhe ion 3 


w us remiin doubtful m the cases not oper 
ated upon 

On the other hand there is no doubt that 
occasional cases of acute pancreatic necrosis 
nnv hcil spontaneously when the process is 
fav or ible and the changes limited Such cases 
of spontaneous healing are repeatedly reported 
m the literature We ourselves have unex: 
pectcdly found residual evidence of pan 
crealic necrosis m 3 cases operated upon for 
cholelithiasis These findings consisted of 
encapsulated area'; of non irritating fat necro 
Sis located m the mcscntcrv and omentum 
and on the pincrcas Despite the fact that 
the acute stages of the intoxication may be 
survived bv conservative treatment there 
occur such complications as areas of soften 
mg pseudocyst formation or burrowing of 
pus which generally necessitate surgical inter 
vcntion at a latter period 

INDICVTIONb VND BEST TIME FOI 
OPERATION 

The question of the indications and best 
time for operation is comparatively easy to 
answer inasmuch as every classic case is 
operated upon as soon as possible Howev er 
it IS possible neither to predetermine nor to 
establish therapeuticallv which case will be 
severe The advice derived from experience 
IS to operate upon all doubtful cases The 
fact that a patient may have successfully re 
covered from numerous similar prodromal 
attacks is not a contra indication to operation 
Our experience has shown that cases without 
premonitory symptoms are the most grave 
The firmly e tablished fact that 9^ per cent of 
the cases not operated upon die is sufficient 
indication of the gravitv of the prognosis 
rurthermore it is not possible to judge the 
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TVBLE I\ —CHRONIC PVNCREVTITIS IN 
THREE HLNDRED \ND FIGHT C VSES 
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(.\tnt\ of the <Ji case from the clinical pic 
ture bd irc ojicriting 

It I likewiscimpob iblctosaj how thecTse 
which art trtitcd expcctintlv will terminate 
It 1 po iblc that T case which i \er\miklin 
the bepinmng maN later become \er\ severe 
Ihu the most opportune time for operalnt 
cure ha been lost It is nccclloss to si\ that 
in i much i the tour e of the disease is inde 
terminate dela\ alwa\s entail great risk 
^\e bcheee that eaen shock should not be 
eon idered a contra indication Koerte and 
( iilekthaee ilread> insi ted upon them <lom 
)l eirle ojitrition from conclusions afforded 
b\ tlieir e\pcrienec and stati tieal miterul 
\\ L wi h ie,Hi^ emphasi 7 c strongU the 
iir^enes 1 ir carle operatise intcrsention 
\\ e h i\ e pres i lu Is demon tr ited (hat the 
ptrilist re ult depend upon the amount of 
j iiiereiti msolsement Unque tionabh the 
be t J D^in 1 i to be expected in tho t ca t 
in winch the pancreatic neero i is till in the 
t iris iidemitou stage Uith nccro is and 
re„K nal lH|uef letion the mort ilits rtathes it 
ere t owls ts eleehwe igsm with the stage if 
eiuetrition ind ab ccs formation Our 
t iti tie Inweser till further demon trate 
lint unMrtuniteh up to now onlv a sers 
mill per enti e of all ca es come to opera 
tun in the ta c fisoribk for ncosm 
( ] iblc \ 11) 

llicmi t piinrtune time to operate I sshen 
the di ei e i ju t bef^innin^, Operatise in 
terferenee i alwas indteatcd m tho e ci es 
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in which abdominal smptoms develop sud 
denl\ and lead to collapse Let us however 
consider how mans patients must be operated 
ui>on without an exact dngnosis and how 
sear in and sear out man\ people must die 
tt hilc the timid iloetor temporues belies m he 
must w lit for a classic clinical picture 

In what manner should we handle the sus 
jiceted or detmitelj diagno cd acute pan 
treatie neero i \ lew prepintion hould 
be made to ee mbat the eollap c and under a 
gtneril ana thetic the abdomen hould be 
opened through a large median epiga trie 
inei ion \I1 other prcpirations are made to 
facilitate rapi I termination of the operation 

The goal M uleal surgen in a ca e of acute 
panereitie necrj i i 

1 To demon Irate the pancreatic changes 
b> freeing, the panerei until it is visible 

2 T prote t against pre id and absoq) 
ti m ot the toxic ti uc exudate (tissue fluid) 

, To ubtiin limit iti n of the prote s b\ 
freeing and draining aw is the exudate 

4 To pnisidc dr image to the exterior of 
further jDfu e eeretion and present reten 
ti m and diwnward mliltratinn 

3 I rem )se the primars cause 

The following, mtr iperitonea! method of 
approach to the panerta are at our di po al 
(il llaroughthegi trie she ligament between 
the tomath and the tran verse colon and then 
through (Ti" i ) the le er omental casita — 
the bet methid ( ) through the hcpito 
duxlend ligament between the liver ind 
tamach— m m tkrate inlc tinal plo is (3) 
thrau^h the Inn ser c me ae Ion iftcr ep 
aritnn of the me enteric lease —danger of 
dimigin^ the arlenaeolua me lia (4)thr ugh 
the retra omentum bs tpiratin„ the omen 
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TVBLEM — PVNCRE\TIC STONEb IN 
TWENTY CVSEb 


TVBIEMI — P\NCRf-VTR INJURIPS TOTAL OF 
MNTY TWOCV^L^ — THIRTY CURED THIRTY 


S^Tnptoms Ca 

Clinical 
Jaundice 
Colic 

Ulcer I 

Diabetes 
\ ray 

Stone shadow 
I 'ctragastnclumor 
Stomach cancer 


Operatne remoNal (all 
cured) i 

I ound at autop j 8 

Chan cs of the pan ren 
Castic 4 

Vlcrotic o 

\cutc nccrotK t 

Carcinomatous i 

I attj 


turn from the transYcrse colon (btetn) and 
(j) Kocher 8 method of mobilizing the 
duodenum for unusual exposure of the he id 
of the pancreas 

Koerte w is also familiar iMth the left sided 
approach from the lumbar region (Fig i^) to 
the tail of the pancreas and the nght s>idcd 
lumber approach to the head of the pancreas 
and finalU the transpleural \\a\ through the 
dome of the diaphragm 

It IS generallj the rule that onl) the most 
experienced can gixc a progno is e\en from 
the condition of the exposed organ Case 
haYing a limited local reaction arc the most 
faxorable Expo mg the gland is insufficient 
surgical interference must be radical 

The pentoneal coxering and the pancreatic 
capsule alwa\s should be split as fir as pos 
•^ible In this wa\ the retropancreatic space 
Is mide accessible to drainage The swollen 
organ is palpated for induration areas of 
necrosis and finalh for stones It is ad 
Msable at this point to inci'se the gland sub 
stance axoiding injury to the ducts Large 
areas of liquefaction necrosis are best opened 
bluntl) b\ the finger The majoritj of au 
thors do not behex e that axiomatic splitting 
of the capsule is adxTsable in exer) case 
Tamponing xxill frequentlx stop the bleeding 
from blood x cssel ero ions but this compJica 
tion makes the prognosis le>s faxorable 
Hamostatic suture ligatures are in general to 
be axoided because here one operates in 
chemicall} eroded tissue 

The greatest care should be used in x\ ailing 
oft the pancreas from the neighboring stnic 
turcs and in establishing drainage The tarn 
pon and drains must be placed so that the> 
do not fax or retention of secondarj secretion 
and can be left in from 6 to 8 daj s 
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I he region li fat necrosis is undisturbed 
I he peritoneal exuchtc which max be either 
ecrous or purulent shoultl be handled as in an> 
other case of peritonitis It should be re 
moxed from extr) part of the peritoneal cax 
il\ cither b> sponging or b\ irrigation thus 
eliminating, one source of toxic absorption 
Finallx It is nectssarj to guard against the 
characteristic downward seepage of pus which 
IS associated with the pancreatic patholog} 
(Fig 14) Occasional!} intheprimarx opera 
tion It IS neccssarx to proxide counter drain 
age in the lumbar region From our own 
experience wc know that such drainage is 
easilx instituted m the first operation It 
often becomes x cr} difficult m the later stages 
of postoperatix e handling because of the ex 
tensix c adhesions one becomes uncertain and 
fears meeting the retroperitoneal and other 
xcssels This becomes self exident when the 
anatomx inxolxed m left sided exposure is 
considered (Fig i^) \\hen there is a well 
xx ailed off abscess in the adxanced stages ot 
this disease it is possible to con ider onl> the 
lumbar method as pnmar} 

A decision as to the operation of choice is 
most difficult to make and it is of xital im 
portance that the entire surgical procedure be 
suitable to the patient s resistance 
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We ha%e alread\ mentioned the proper 
procedure when there is associated biliar\ 
duct pathologj The biliarj operation is done 
Mst just before (he abdomen is ctosed and 
here again emphasis is placed upon a minute 
examination of the bilnr> ducts in exerj rase 
The rexer e al o holds true and in e\er> optr 
ation for cholelithiasis the pancreas al o 
hould be minutel> eximmed 

I he cases of acute cholecjstitis which we 
ha\c operated upon usuallj haxt ciixum 
scribed peripancreatic cedema limited to the 
head of the pancreas This must be carefullx 
looked for because it represents the first stage 
of an m\ asi\ e process from the gall bladder 
as there is as xet no fat necrosis or serous 
exudate The indicated therap> upon the 
bihar> s>stcm causes the disappearance of 
tile e findings together with those described 
and brought to our attention b> Zopfel 
Ample drainage and tamponage m the threat 
ening area should be supplied In this con 
nection we are reminded of a case in which 
typical fit necrosis was found without any 
p incrcatic changes This withoutdoubt was 
a case of spontaneous healing of pancreatic 
nccro IS which had occurred in the previous 
few months 

How e\ er e\ en thouoh the peritoneal cav itv 
be opened it is possible to overlook a case of 
acute pancreatic necrosis espeeially in ex 
ploratory laparotomies for doubtful acute 
abdominal diseases In such case it is always 
necessary to think of the pancreas and to ex 
pose It as the fat necrosis may still be absent 
and the ty'pical exudate be limited to the 
le ser omental sac Another source of error m 
diagnosis w hich ma\ cause the ov crloolang of 
acute pancreatic necrosis may be in assuming 
the incarceration of an associated hernia fhe 
pain and the increased bulging of the herma 
sccondarv to elevated intra abdominal pres 
sure suggest incarceration However the 
hTinorrhagic e udate is believ ed to be hernial 
fluid the distended loops of bowel supporting 
the false diagno is and primarily hiding the 
pathologv 

What do we achieve by the surgical ban 
dlinf, of acute pancreatic necrosi ’ Guickes 
que tionnaire m 1924 indicated a mortality of 
5 2 per cent which IS only slightlv better than 


the do per cent mortality reported by Koerte 
inipii W c have reviewed I 78 case with a 
mortality of 6^4 or 51 2 per cent This result 
IS amazing' We had hoped that the mean 
result would be much better in a lar^e new 
sene of cases studied at a time when uroical 
intervention would be more efficient and when 
particular stre s laid was being placed upon 
early operation The hgure of fable \ II ex 
plain this verv limited improvement 
The eligure&dehnitelv demonstrate that an 
actual improvement can be achieved onlv 
when operation is performed in the stage be 
fore nccro is is pre ent m a fullv developed 
form In thi li^ht we appreciate the idea of 
early operation and achieve its execution 
through organization ol diae,nc)sis It 1 of 
pnme importance that the general practitioner 
co-operate and at the proper time refer to the 
surgeon those cases m which there is the 
slightest su picion of a bce-inning pancreatic 
necrosis 

The hope of receiving some aid from an 
immunizing a^enl has unfortunately not 
malenalized The well known experiment il 
work of von Bergmann and Ouleke and that 
more recently by the Japant e Ohno has 
been of no help (Harms) 

\lso there is slight prospect of securing an 
effective prophyhclic immunizing agent in 
those cases m w hieh there is great danger that 
the disease will develop 
As y et we are almost helpless m tho e ease 
which have already developed a sy tcmie 
intoxication In our clinic for manv years wc 
have used intravenous injection of gluco e 
with insulin We believe that it may favor 
ably combat the intoxication and recommend 
its u e not only pre opcrativ ely but al 0 po t 
operatively for the first few days 

There are many serious danger which still 
threaten the lives of the patients who survive 
the operation loioperative himorthage 
has already been mentioned These are rarelv 
stopped successfully by tamponade and 
usually result fatally late abscess fonnation 
and downward seepage of pus together with 
their cour e and treatment hav e already been 
mentioned Finally there max occur cmpvc 
ma or numerous septic complication such a 
parotitis pylephlebitis orliverab ees 
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The incision should be kept wide open for 
man> weeks because of the persistent wound 
and pancreatic enzjme secretion and als>o 
because of the e\trcmcl> long time required 
for the discharge of the gland sequestra \ 
temporar\ pancreatic hstuli will naturall> 
re ult with marked digc tion of the tissue 
around the wound It usually heals spon 
taneousU after a \ar\ing inUraal of some 
times weeks or e\cn months 

After the surgical wound treatment comes 
the selection of a diet which is low in fats and 
carboh\drates In this manner due con 
^uleration is gi\ en to the impaired function of 
the pancreas which is spared e\cr\ possible 
o\ ertaaation 

What later course haae those patients who 
pass through this staere disease? As >tt wc 
ha\e no sjstcmatic postopentue histones 
from a large number of cases coacring a pro 
tracted period The late results of onl) occa 
sional cases arc aaailable From the results of 
the material operated upon in the Frankfort 
Clinic and from the literature wc ma) con 
elude that the majority of cases which arc 
successfully operated upon remain perma 
ncntly cured The health and life of a few 
patients can of course be endangered by the 
sequela! which may follow an acute pancreatic 
necrosis These may be di ibetes chronic 
pancreatitis recurrence evst formation pan 
cceatic fistula and adhesions (Table VIII) 
As y et w e are merely listing the results and the 
e sential features of the surgical interference 
derued from our questionnaire in chronic 


pancreatitis (T iblt r\) pancreatic cysts 
(lable V) pancrcUic tones (Table XI) 
injuries (Fable \ II) 

COM I I SlONS 

I \cutc p inert. Ilk ULcrosis is a disease of 
high mortaliU with \ incd pathogenesis and 
ctiologa In the ttiolog\ diseases of the 
biliar\ tract arc of the greatest significance 
Fhe gcnotie connection between bile duct dis 
eases and acute pancreatic necrosis affords 
speci il consider vtion regarding diagnosis 
tlierapv and pro]ih\la\is 

1 he pancre is should be considered as 
an or^an extremclv susceptible to operatia e 
triuma anti should be guarded against any 
possible damage especialH during the course 
of operations upon the gall bladder stomach 
and sj)lccn 

3 \ present day mortality of 51 percent 
w IS found in our compiled statistics in i 78 
cases during the last 8 y ears 

4 Only in early operations is it possible to 
achieve the best results in acute pancreatic 
necrosis 

5 Systematic postoperative examinations 
of the patients who have been operated upon 
for acute pancreatic necrosis are necessary 
because of the large number of complications 
which may develop 

6 The results derived from the surgical 
treatment of chronic pancreatitis pancreatic 
stones pancreatic cysts and pancreatic m 
juries justify the hope for further progress m 
pancreatic surgery 
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UTEROSALPIVGOGRAPHI 

PuRTiUR Studies ov the \ctio\ of the Tubai SPiiiNcrns a \tu ‘^irince for Trws 
UTERINE Injections wd v Report or run TiiERvpEunc Usr or Iodized Oils 

WITHIN THE UTtRtlS \ND FVILOPIAN TUBES 
r\ JUUUS J\I CHO M D r\CS Nl \ork 

NyJ b m U I I ^ I ? < » I n th D I If I ( ff 


I \b h m C I ( 

I N a prcMous communication published in 
a recent issue ol &uroer\ G\necol(k.\ 
AND OuSTCrr ics (iSf X reported a sur\ev 
o{ the literature on the use of iodized oils for 
dii^nobtic purpose with particular reference 
to uterosalpiiioO^raphA and also some ordinal 
nbaer\ations of m> own Thi work I he 
he e establi hes the \ aluc of the roentgeno 
logical \ i ualizaton of the uterus and fallopian 
lubes alter traiisuiermc inje lion of lo Uted 
oils as a means of exact g> necologicil hag 
nosis in elected ca c 

Itibmv belief that uterosilpingograpU) not 
onI\ bUpplementb the msullHtion of gas but 
frequentK supplants it In cases of stcnUlt 
It not onl\ informs us whether the tubes ire 
jiatcnt or not but also localize the site ol 
occlusion Propcrl) performc 1 the test out 
line the utcru and \anous portions of the 
fallopian tubes with great distinctness 
r or a description of the technique of the 
method the reailer is referred to mj previous 
piper Ihe ipplication of the test is quite 
simple but strict aseptic precautions must be 
taken In mv experience as in that of the 
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great majontv of other workers the trans 
uterine injection of iodized oil Ins been cr 
tirelv harmless and X have observ d n 
manifc tations ot lodism or other injuriou 
reactions from its use 
Since my earlier paper was submitted fo 
publication a number of important contribu 
tions on this subject hav e appeared It is im 
purpose to mention the more important o 
the e article m order to make my renew o 
the subject complete More important how 
ever is the fact that I have observed stnkin 
therapeutic re ults after the use of iodized oil 
bv tran«utermc injection It is upon Ihi 
phase of the subject that I propose to duel, 
most particuhrh rurthermore brief men 
tion will be made of the new sanngc v hich 1 
now use for the injections which has beer 
improved by the addition of a manometer 

RECENT BIBLIOORAinv 
The reader i referred to my prev lous article 
for a bibliographical survey of the subject of 
uterosalpingography Heu'^er (i6) of Buenos 
\ires in ig 5 was one of the first to emplov 
iodized oils for gy necological diagnosis How 
ever since Ferre s (10) article was publi bed 
about the same time as Heuscr s and Xorestier 
(12) states that Portiet of I ranee was the 
hrst to inject iodized oil into the utenne cavity 
for the purpose of roentgen ray study the 
matter of priority is rather confu ing Heu«er 
injected iodized oil as a means of making an 
early diagnosis of pregnanev in women who 
had missed two or more periods Roentgeno 
grams taken subsequently showed the normal 
triangular outline of the uterus when preg 
nancy was not pre ent otherwise the on 
passed around the fetus and failed to fill 
entire uterus Heu er found that the injcc 
tions were in no way injurious and did not m 
ducc abortion On the contrary thev were 
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Ii Ijterosalpin o„ram of normal genital organs 
1 rnanmlar shadows of the utenne ca\it> l> be mnm f 
the ampulla C isthmus of the tube t) no zie and tip 
u cd for introducin oi! into the uterus f snae like com 
pression of the tubal sphincter / free iodized oil m the 
peritoneal caMt> 

ineffectue t\hen attempts tterc made to 
produce therapeutic abortions thereby 

It ttas not long before the diagnostic possi 
bilities of iodized oils ttere recognized and 
their injection t\as used for roentgenological 
\ isualization of defects m the uterus and fal 
lopian tubes This subject has alread\ been 
co\ered m m\ pre\jous paper and I shall 
merel} add references to articles which ha^e 
appeared since then 

Heuser (7) m 19 6 added some important 
obser\ations made with reference to a sal 
pingo uterine sphincter action and the mus 
cular contractions of the fallopian tube by 
means of uterosalpingograph) Roentgeno 
logical pictures showed at the uterine cornu 
and m the ca\itj of the tube a space similar 
to the ring produced in the pjlonis followed 
the ca\it> of the tube in the shape of an 
ampulla This nng is encountered m a state 
of relaxation or contraction according to the 
phase m which it is observed It is observed 
in the terminal portion of the uterine cavitj 



1 1 s Case I Roentgeno ram showin free ilistribu 
tion of iodized oil throu bout the peritoneal cavity 4 
hour after the Iran ute me injection Such pictures may 
be obuined from all patients in nhom the fallopian tulc 
are patent 

thus explaining wh> the fluids of this cavitj 
arc not readily transported to the pelxic 
caxity This constricted ring closes in some 
patients when the horn of the uterine caxity 
becomes contracted as seen by the shape of 
the walls m this region This explains why 
in the presence of uterine hemorrhage the 
blood does not enter the peritoneal cavity but 
escapes through the uterine caxity The 
sphincter which in roentgenograms is seen as 
a black line becomes displaced with the body 
of the uterine caxity itself on contracting 
without changing its place 

Heuser s findings not only show that the 
utenne cavity possesses a salpingo uterine 
sphincter and that the muscular contractions 
of the tube extend to the uterine caxity but 
also indicate the different roentgenological 
phases in the tubal cavity as follows 

I The iodized oil in the peritoneal cavity 
IS absorbed by the tube through capillary 
attraction and expelled into the uterine 
cavity through muscular contraction 
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W hcit there are remnants, of placenta 
the ilpin^o uterine sphincter rcmiin open 
in nmt cist thus accounting (or a ctnding 
iniection 

, I cmnant of pi ictnta m the utermt 
1 1\ it\ produce in r 3entj,tnn^rams i deformity 
of the jneturts of the ci\it> because of the 
pat e Occupied In the c remnants in the 
uterine ta\iU thus e\pl lining the delorm 
itics of the triangular picture of the uterine 
e i\it\ when lilletl with iodized oil 

On fluoro eopn. examination of the uterine 
ti\it\ Idled with iodized oil one ma\ observe 
when the ca\it\ i occupied b\ some foreign 
bod\ that mu cular contractions occur as 
f ir i the neck of the uterus Ihea progre s 
lowK sametimc taking the form of undula 
tion in the wall In ome case the contrac 
tion arc energetic m other \cra slow In 
jntients with h>pcrth\roidism thc> take an 
energetic eour e In those ca^ in which 
there are remnint of abortion hbromati 
etc or pre^^nanca thee contraction are 


\trv slow and m man> eases thc> cannot be 
demonstrated 

Bakke (2) in iQ 7 b> means of utero al 
pmgognph) demonstrated the pre ence of a 
tubal phmeter not pre\iousl\ known Ihe 
tube at the cornua are thickened in the hape 
of i funnel whose base is toward the uterus 
I his funnel is sharpl> dclintd from the 
uterine ca\jt> just like the p\lt>ru between 
the tomach and the duodenum There 1 a 
nare formation een in picture of all normal 
tubes which IS undoubtcdlj produced hj a 
sphimtcr When the cornu sphincter and 
utenne end of the tube are enlarged the 
re embl ince to the stomach p>loru and duo 
denum is still more striking B) hi tilo^ical 
examination Pomckef^ilwa aide to demon 
strxte the anatomical sub tratum if thi 
sphmctcric action 

JoachimoMts (10) in igso fiund th in 
jection of iodized oils enlirclv harmle and of 
undoubted \ alue m the diagnosi in i 1 cahra 
tion of submucous and intramural uterine 


iwfliweae 
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6 The tubal sphincters I particularly the left Fi 7 Indentation i produce I b> uterine f broma and 
are well show-n The tubes are patent and the oil flo s occluson at the beeinninj; of the isthmus The occlu 
f eely into the peritoneal casitj Note the lar c amount ion of the ri hi fallopian tube nould hate 1 con overlooked 

of lodued oil m the peritoneal cavit> / allhouKh no had reliance icen placed upon fndin s in the Rul m test 

symptoms were produced thereb> For an e planalion of I he condition shown here is frequcntlj followed by pla 
the letters see Inc legend for 1 1 urc centa accrcta 

mjomata and also of intrili{,amentous tumors m>oma of the uterus and ovarian cjsls the 
vthen combined with roentgenological visu method was v erj serviceable 
ahzalion of the ureters B> taking the Noclke ( 7) found uterosalpingograph) of 
roentgenograms immediately after the injcc special value in the diagnosis of tubal obstruc 
tion with the patient lying down he found tion and the exact localization of the site of 
that contractions could be demonstrated in occlusion He employed the method in 90 
the normal uterus 1 his method of invcstiga cases without admitting the patients to the 

tion makes it possible to diagnose infantilism hospital For roentgenological visualization 

anteversion retroversion and other dcvia of the uterus and tubes he first uses in 
tions m the position of the uterus and utenne sufflation of air and follows this procedure by 
tumors also to demonstrate patency or the injection of a contrast material either 

occlusion of the fallopian tubes sodium bromide or lodipin Roentgenograms 

Cotte and Bertrand (8) in 19 7 reproduced aremade with the Bucky diaphragm Equally 
the illustrations presented with the article by good pictures were obtained with either con 

Gregoire, Beclere and Darbois (14) m 1926 trast material and no untoward effects were 

which illustrate the value of iodized oil injec observed 

tions and roentgenography in the diagnosis of Beclere (4) introduces hptodol through a 
various pathological conditions For the soft rubber tube with an olive shaped tip 
diagnosis of tubal patency it proved supenor that fits the utenne cervix in each case In 
to insufflation and in the differential diag order to avoid exercising too great pressure in 
nosis of pelvic tumors for example between introducing the lipiodol he has designed a 
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id c*! ^ 2 \ th b t*h ht ""IT On the Msisof ihcir clmicil experience \Mtli 

? I 1 p t ^ m j pat tt b ^ I "n "pi" roentgenological cximmation of the uterus 
t f th 1 tt th 1 d f I and tubes after injection of lipiodol C r goirc 

Beclere and Darbois (15) in 19 7 con 
special uterine manometer that is attached eluded that this procedure is practical harm 
to the syringe with which the injection is le s and of great \alue in diagnosis and as a 
made The injection is made under fluoro guide to treatment It hows the location 
scopic control so that the lodued oil can be form and \olume of the uterus al 0 the out 
seen entering the tubes and if they are line of the uterine ca\iU and an\ pedun 
patent passing to the peritoneum Bicltre culated or other growths on its walls It 
has used this method in more than 59 exam further shows the outline and caliber of the 
inations and has found It of pecial \ alue for fallopian tubes any obstruction and its exact 
the diagnosis of tubal obstruction and peUic location Contra indications to its u c arc 
tumors acute infections with fe\er e\ere uterine. 

Contrary to most ina estigators Odenthal haemorrhage and suspected pregnancy 
( S) is of the opinion that uterosalpingograph\ Gregoire Reclcre and D irbois found that 
with xarious contrast materials cannot be the differential diagnosis between uterine 
regarded as an absolutely harmless procedure myomata and osarian cysts which is some 
He reports two cases \n which pathological times difficult is simplvheil by the dia no tic 
changes resulted from the injection of the use of iodized 01! In case of metrorrha'^ia 
contrast material In one of these cases 4 the method shows whether or not an intra 
cubic centimeters of 40 per cent lodipm was uterine tumor is present and indicate the 
used There was no immediate reaction the best site for the removal of a cction for 
patient leaving the ho pital 3 davs after the biopsy 

examination and feeling entirelv well but Luettge (24) introduces 10 to 20 cubic 
within 10 days she developed symptoms of centimeters of 10 per cent lodipin into the 
peritoneal irritation with fever \fter 3 uterine cavity with minimal pre sure He 
w eeks of treatment the sv mptoms subsided does not induce preliminary pneumoperi 
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^ * 10 ShoTsms di placement of the uterus to the n hi 
ana posteriorly ] he tubal splimcttr i well del nert H th 
tubes are patent and thcr is fre oi! m the periton il 
ra'ih Tor an explanation of the letters see the I end 
for Fi nirc 

toneum Ihe roentgenOg^rams arc made 
immedittel) after the injection t\ith a Bucky 
diaphragm From his experience with this 
method Luettge concludes that it is of dehnitc 
'alue in gjnecological diagnosis e'^peuall) of 
tubal obstruction that it causes no inflim 
maton reaction and that it can be used 
outside of the hospital 
According to Randall (29) roentgenograms 
taken after the injection of iodized oils into the 
cavitj of the uterus and fallopian tubes 
indicate a sharph limited field for salpin 
gostomj in the treatment of stenhtj in 
''Omen He emplo\ed this method in 18 
wses of closed oxiducts at the Majo Clinic 
ihe roentgenograms indicate that m 6 of 
these cases one might expect success from 
operati\e treatment for stenlitv so far as the 
condition of the tubes was concerned Two 
of these patients were operated upon and in 
each case the pre operative diagnosis was 
confirmed One of the patients subsequently 
became pregnant 



1 1 I Same cas as in 1 1 u e 10 taken at a different 
an ! in rd r to sho th di pla ement better For an 
explanation of the letters t the It tnd for 1 1 ure : 

Stunhartcr and Brown (^6) found the m 
troduction of lodi/cd oils and roentgenograph> 
of value as an aid in the diagnosis of mtra 
uterine condition's mural fibroids patency of 
the fillopian tubes the visualization of the 
size and position of the uterus the recognition 
of earl> pregnanc> and m the differentiation 
between intrauterine and extra uterine tu 
morb The> recommended it as an adjunct to 
the Rubm test and have found the injections 
to be entire!) harmless 

Jungm inn f 2) made the roentgen ra) 
diagnosis of tubal pregnane) by filling the 
uterus in one case I he filling of the uterus 
showed a normal clcarl) outlined triangular 
area There was no evidence of aton> of the 
uterus which according to Dr) off is present 
in extra uterine pregnane) Both tubes were 
completely patent At the side of the ques 
tionable tumor the filiform picture of the tube 
showed an elliptical form 1 he abdominal end 
coincided with the angle of the tube in pro 
jcction Iodized oil had entered the peritoneal 
cavit) through the abdominal ostium where 
it was visible as a flat shadow At one point 
the tube was dilated to man) times its normal 
diameter and showed a kidne) like shadow 
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This sudden alteration in the tnn \cr&c5.et 
tton of the tube wis attributed to the pene 
tntion of iodized oil into the spice beti\een 
the mucous membnne of the tube ami the 
decidui cipsularis On of the bi is of this 
finding a dn^nosis of extra uterine prep,mncx 
wis made and conlirmed it operition 

In 1 studi ol uterosalpmgograpbx in 5^ 
ca c I emberg ind Arn tim (i iml ,0) in 
1926 found that whereas the normal uterine 
ca\ it\ is> a s) mmetneal triangle the height of 
the triangle m the forward and backward dis 
placement of the uterus is shortened with the 
result that it a sumes a spindle or egmented 
form I\ ith the fluoro cope and serial 
roentgenograms thej ob erx ed mox ements of 
the uterus which the> beliexed to be due to 
change in the mu cular lonu In mo t 
ca e thcc found that the uterus tend to 
expel the contrast material through tbexamna 
b} a sudden contraction of its wall Thi 
muscular contraction max occur catlv or late 
but usualK 1 3 to 20 minute after the injec 


tion of the contra t material If the uterus 
empties it elf cirlx thi simt thin„ occurs 
when mother attempt to introduce the i n 
tra t material is made and it 1 imj)i iMe to 
mike a rocntgtno„ram in uih case I here 
Is 111 addition to this method of cmj)l\ in the 
uterus a cconci mcthid \i/ the grtdual 
expul ion of the contra t m iten il thr )u h the 
fallopian tube into the pcnlont il cnit\ 

1 cnstaltic mu cular contractions in the utcru 
ciuld not be demon tritcd with certamti 
Remberg and \rnstam described a j hint 
ter apparatus at the uterine end )f the 
fallopian tube not prexiou 1\ recj^m/cd 
Lnder normal circum tanecs it 1 capallc 
of hutting o(T the uterine caxitv frim the 
lumen of the tube b\ a contraction f the 
annular muscle fiber in the par inter titiili 
The width of the zone of cintracti n xaric^ 
from I to i 5 millimeter T he cl 1 urt 1 not 
alwaxs complete erial roentgen ogram 

an actixe pen tal 1 of the wall of the fal 
lopian tubes cau ing a rapid moxement of the 
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fi 14 Utcni bicornis t or an e phnMion of ih 
lette % sre the le;,cnrl for 1 1 urc 

contents could be dcmonstrited This mo\t 
ment t\as an antipcnstalsis except in one in 
stance in xxhich a properistalbis was demon 
strated in that the uterus after expulsion of 
Its contents into the xagina was again filled 
from the fallopian tubes 
With regard to the rhnical applications of 
uterosalpingograph) Reinbcrg and Arnstam 
found the measure of greatest xalue for the 
following purposes (i) to demonstrate the 
patcnc} of the fallopian tubes and localize 
anv obstruction that ma} be present (2) to 
differentiate uterine tumors particularlj sub 
mucous and intramural myomata and (3) 
to diagnose earl> pregnancy which is shown 
bj a filling defect and a rounder shape of the 
uterus due to aton> They never observed an 
abortion due to the injection of iodized oils 
and believe that its careful use is permissible 
in selected cases 

Nahmmacher ( 6) used uterosalpingog 
raph) in 50 gynecological cases and was able 
to corroborate the accuracy of the procedure 
b) the operative diagnoses Contrasting with 
the triangular shape of the normal titenne 
shadow there is a clear space at the point of 
flexion m retroflexion In metritis Nahm 
macher found enlargement of the uterine 
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n Showin a ompl te 0 lu on of b nh tul es at 

the c rnuv for in c\[W all n of th letters see the 
it € J for 1 I ur 


cavity and ddalition of the cervix In 
uterine tunlOr^ there wu i chaructenblic 
change in the shape and position o! the uterine 
caMt) In oaarian tumors on the contrar> 
the outline of the tubes pror cti to be normal 
(.hronic adneaal inflammation shooed its 
presence by dilatation and stricture of the 
tube and finally by displacement of the uterus 
Lite most other uorbets Nahmmacher con 
siders utero alpingography the best and 
safest means of demonstrating the fallopian 
tubes and he obsers ed no injurious effects in 
any of his 50 rases 

Cott and Pierre (9I found uterosalpingog 
raphy superior to insufflation of the fallopian 
tubes for dctcnnmmg the cause of stcrilitv 
confirming the uork of other in\ estigators to 
the effect that this procedure not only demon 
strates the presence of obstruction but also 
localizes the site of the occlusion rurthcr 
more it indicates the n iturc of the operative 
treatment required that is salpingostomy 
excision of the pavilion of the fallopian tubes 
resection of the isthmus with implantation 
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into the uterus or — in cases of d^ease of the 
entire tube — transplantation of the o\ar> 
into the uterus In the e\penence of Cotte and 
Pjerre uterosalpingography proa ed e pcaaJIv 
Useful for the differential diagnosis between 
hxmato alpint and onnan cysts as a sub 
stitute for intra uterine e\ploration in cases of 
metrorrhagia for the diagno is of malforma 
tions and hjpopla la of the uterus m djs 
meiiorrhoja and amcnorrha:a and particularly 
for the recognition and localization of tubal 
obstruction m ca c of stenlitj 

THERVPEUTIC USE OF IODIZED Oil IN 
G\NECOLOC\ 

In m> earlier work with iodized oil my ob 
jeet w as onlj to obtain roentgenograms of the 
lumen of the uterus and fallopian tube for 
diagnostic purpo e B\ this means I yyas 
enabled to lecogmze normal fallopian tube 
(Figs 4 j and 6) occlusion of one tube 
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d d to t ih I 1 f th t N 1 th t th 
d d t d i th Ml p d t th t 
h I 6 Ih h d 

P d t th I ft f 11 p tul n R th t th d 
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only (Figs ^ and S) occlusion of both tube 
fFigs ijandib) encroachment on the uterine 
caiitj b_y neoph^m (Figs ^ 8 ami 0 
uterus bicornis (Fig 14) and septate uterus 
Kith pregnancy (Tig xj) In cases of occlu 
Sion morcoyer the exact site of the occlu lon 
was detenntned (Figs 7 8 and r6) 
Howcxcr I ha\e been reluctant to inject 
iodized oil m cases of pregnancj Although 
Heuser state that dia^^nostic injections do 
not interfere with normal pregnancy I ha%c 
been deterred not so much bj fear of causing 
abortion as of doing po sibfe injury to the 
ofispnng In m> own opinion uterography 
should be employed for the early diagno is of 
pregnancy only when therapeutic abortion is 
contemplated and injury to the ofTspnng is 
of DO importance 
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F i8 Sho un dilatation of the fallopian tul cs ith 
obstruction bej ond the ampullt The fallop n tul c arc 
ob tructed be>and the ampullx and are dchn tcU al nor 
mal There is no f ee iodized o 1 in the pc it n al ca it> 
TweUe cubic centimeters of lodi ed oil er re juire I lo 
ol tain this utero alpin 0 ram For an c f lanation f th 
letters ce the le end for Fi'nir 

In%anabl> before taking uteroitlpingo 
grams I ga^e m) patients prchminin in 
sufilations of owgcn or carbon dioxide if 
these measures had not alrc'id> been em 
plo\ed At the outset I had some misgivings 
lest the oil might cause injur> to the pen 
toneum or abdominal viscera or transport 
infectious material from the fallopian tubes 
into the peritoneal cavit> Subsequent expe 
nence proved that these fears were not justi 
fied 

If the objections which have been men 
tioned were valid the> would applv to an 
equal degree to the Rubin method \ct even 
though the Rubin insufflations are vvidel> 
used subsequent intra abdominal comphea 
tions are infrequent and practicall> all 
workers are now agreed that uterosalpingog 
raph} ma> be employed with the same meas 
ure of safet> 

At first I did not suspect that injections of 
iodized oil might have possible therapeutic 
'alue in g> necological conditions but I be 
came interested m this possibilitj when I 
realized that the oil could enter the peritoneal 

rsuesSo d ptedfmSl C -vtcotoc 

sm cs 


Pi 10 The same ca c as m Fi'nirc i8 with the e\ 
po u e t ken from the obliciue pos tion For an c plana 
t on of the I Iters se t) e Ic end for 1 1 ure 

cavilv without causing mjur> It was rca 
soned thnt since an oil capable of sIowI> 
liberating iodine could be injected so is to 
reach the peritoneal cavitv without entailing 
serious consequences the use of this substance 
might possibl) be attended with therapeutic 
adv antagcs 

I was encouraged m mj investigation of the 
therapeutic possibilities of iodized oil b> the 
expenence of H M Little (2^) of the Mon 
treal General Hospital whose work I have 
quoted elsewhere Little successfullj used in 
jections of 10 per cent spirits of turpentine in 
liquid paraffin in the treatment of infected 
fallopian tubes as follows After laparotom> 
the pus if present was aspirated through a 
puncture in the wall of the tube and i to ^ 
cubic centimeters of the turpentine paraffin 
mixturewasslowlv injected the abdomen was 
then dosed wathout drainage After this 
treatment Little observed no untoward 
effects and some of the patients sub equenth 
gave birth to health) children This pro 
cedure of course should be attempted onl> 
after acute S) mptoms of adnexal inflammation 
hav e subsided 

It IS perfectl) plausible that an iodine 
liberating preparation proved roentgeno 
logicallv to enter the fallopian tubes after 
intra utenne injection should giv e therapeutic 
results similar to those obtained b) Little 
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In that e%cnt it would be obMou5>l> better to 
emplo^ the treatment b> this route rather 
than after hparoiom\ 

\ sur\c\ of the literature on the therapeu 
tie li c oi iodized oils tieJds \ery little in 
formation \et it will be recalled that 
lipiotlol was ongmallj used for therapeutic 
purposes being administered bj mtramus 
cul ir injctlion for the purpo e of slow iodine 
medication It was onlj when opaque spots 
were noticed on roentgenograms long after 
such injections that Sicard and Tore tier (^5) 
in IQ applied it to roentgen ra\ diagno 1 
In our enthusia ra for the diagnostic use of 
iodized oil we ha^c largel> forgotten its 
original therapeutic application Reccnll> 
howe\er Iinikoff (ii) has obtained excellent 
re ults m the treatment of surgical tuber 
culosis b\ intramuscular injections of ster 
\Uzed peanut oil combined with a «n)all 
quantit) of tincture of iodine 

Sicard (\ ) remarks that hpiodol po se ses 
noteworthv therapeutic properties In his 
experience rheumatic pains are considerabh 
improved b\ local injection the introduction 
of to 10 cubic centimeters into the painful 
region sufficing The injection should be 
deep preferablj reaching the level of the 



bone Sicard obtained excellent re ults with 
this thenpv m sciatica In lumbago sacral 
epidural injections worked wonders Tor the 
articular pams of arthnti pen articular and 
sometimes mtra articular injections of Iipioclol 
likewise proved of value 

lotto (37) believe that the subarachnoid 
injection of iodized oil is of v alue in the treat 
ment of Pott s disease Other than initial 
headache and parrsthcsias m the lower limb 
he has observed no harm following this pro 
ceelure Torto is of the opinion that the direct 
loihne medication to the region of thedi ca cd 
vertebr'c should constitute ideal therapj and 
that the slow but continuous ab orption of 
iodine in proximitv to the lesion should be of 
distinct therapeutic value However further 
investigation i required on this subject 
GraevinghofF (13) m 19 7 reporteil the u e 
of lodipm in a case of staphv lococcus infection 
of the ventricle of thebrain with uppuralion 
Six cubic centimeters of todipin were injcctci] 
into the right lateral ventricle which was 
markedlv dilated Several con ml ions oc 
curred immediateh after the injection This 
reaction was followed b\ definite improve 
ment in the ^entral condition a drop in the 
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Fit, 22 The same ca e as in Fi urc 21 after the oif has 
f en allo\ ed to dram off and a sound intro luced to orient 
the pos tion of the uteru Compare this pictur Mth 1 
ure 20 from the same patient which shows tuba\ di lenlion 
but no free oil in the pentoneal ca\it% 3 da>s after th 
injection For an explanation of the letters see the 
le end for Fi urc 

temperature gam in x\ eight and reduction m 
the number of con\ ulsions I he impro\ ement 
continued for 2 weeks but after that period 
the child grew worse and died 25 da>s after 
the lodipm injection Autops> showed nearl> 

4 of the 6 cubic centimeters of lodipm injected 
still in the \entricle The other ventricle 
showed inflammation of the walls which were 
co\ ered with a thick suppurativ e exudate the 
avails of the right lateral ventricle were 
smooth and normal This change in the right 
ventricle GracvinghofF attributed to the 
action of the lodipin 

In one case of hxmorrhagic tuberculous 
pericarditis Castex (5) performed a thera 
peutic pneumopericardium As the roentgen 
raj appearance suggested the presence of ad 
hesions o cubic centimeters of lipiodol was 
introduced after the withdrawal of 100 cubic 
centimeters of exudate The roentgen ra> 
examination after this injection showed no 
evidence of adhesions The lipiodol ptnc 
trated into the meshes of the mil imcd tissue 
of the pericardium and remained there 1 e 
peated injections were given at iiilerv ils of 

5 to 14 davs but they had no definite in 
fluence on the p ithological changes m the 
pericardium the disease running the usinl 



1 1 23 \ mislead ute 0 alpin OR m fromwhch 

one ould belie e that the left fallopian tul vas occluded 
Compare tl is figure ith Fi ure 4 For an explanation of 
the letters see the legend for Fi ur Th lodired oil 
shows the uterus to be of normal si2e The rij,ht corm is 
sli htly displaced to the ri ht the cervi to the 1 ft The 
right fallopian lube 1 veil filed vith iodized oil throui,hout 
Its entire extent The left tube 1 not shov n Not that 
there I a well delmed sphincter at the right cornu 

course Injections were well tolerated There 
was little or no absorption of lipiodol as was 
demonstrated roentgenologicall> 

Man> >ears ago MeShane (25) injected oil 
of sesame into the trachea and bronchi for 
therapeutic purposes Jones and Jamison (21) 
believe that slow liberation of iodine following 
the injection of iodized oils into the bronchi 
exerts a distinctlj antiseptic influence and 
that iodized oils are therefore of value in the 
treatment of lung abscess bronchiectasis 
and chronic bronchitis Ilallon and Ballon (3) 
note that iodized oils are beneficial in the 
treatment of bronchiectasis lessening the 
cough and diminishing expectoration 

Coll and Bertrand (6) in 1926 were per 
h ips the first to suggest the therapeutic use 
of lodi/ed oils in g>necolog> Ihev observed 
xt tint tune tint lipiodol has a powerful 
xntiseptie action an(lwoulddestro> an> micro 
oiginisms 111 the fallopian tube after intra 
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Uterine injcLtion \lthough thej u cdhpiodol 
f If (lia^nostit. purpose in more titan 5 000 
t \ e& of acute or ^ub^c^te inflammation of the 
fallopian tube the) ne\er noted an> ri e in 
timjicrature or an) unfaaorable reaction due 
t ) the introduction of the 01! The) therefore 
uggLsted that the injection of iodized oil 
might pro\e a useful therapeutic measure 
tirh m the cour e of salpingitis and that it 
mi^ht re ult in earl) recoaer) and preaent 
tuba! ob truction 

Joaehimoaits (ig o) obacraed that in 
lie of profuse leucorrhaa and r of non 
..onorrhaal endometritis there was a marked 
diminution of the uterine di charge after 
mtra utermi mjcition of lodipm the sub 
stance remaining in the uterine caait) for a 
con idtrabk period 

Cotte Tod Pitrre (g) gaae intra utenne 
hpiodol injections in o ca e of acute adnexal 
inflammation aaithout harm Thea belieae 
that in certain conditions the iodized oil 
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ma\ liaae a faaorable influence on the 
pathological prices m the fallopian tube 
Uaaing in mind a pos ible therapeutic 
effect from the tran uterine injection of 
lodi/ed Oil ind il 0 being reluctant to u c 
font in else of salpingitis on account of a p ) 
siblt dinner of forcing septic material throut,h 
the timbnatcd cxtremita I haae made it a 
practice to inject the oil lowK andwith great 
care Underma direction a Luer sarin^^e with 
a manometer attachment is being perfected in 
order th it the pressure ma) be readil) deter 
minec] \ pre urc of 30 to 40 millimeter 1 
sufficient and ordinarila the amount 0/ matt 
nal required to till the uterus and fallopnn 
tube is 4 to j cubic centimeters B\ a pre 
liminara examination of the internal organ 
one can u uali\ e timate the amount of < il 
required in a gi\ en case rurthcrmorc ince 
roentgenogram are made concomjt.inth 
fluoro eopa ma\ beu ed to gauge the amount 
required to till the utcru and fallojiian tube 
without forcing exce into peritoneal caMt\ 
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In se\ cral of m> cases of quiescent or chron 
1C salpingitis the iodized oil appeared to ha\c 
pronounced therapeutic effect I he most 
striking results A\erc obtained in Case 14 
the details of which arc gl^cn under the ca«;e 
reports When the injection is being made for 
diagnostic purposes onlj it is not ncccssar\ 
to take tlie pressure 

It cannot be emphasized loo frequentlj 
that if too much force is used in tlic injection 
a epasm maj occur in the musculature of the 
uterus and the fallopian tubes as a result of 
uhich the patient experiences a sinking sen 
sation or c\cn sharp pain Earlier in this 
article I ha\ e referred to the sphinctcric action 
of the muscular bands at the uterine tornua 
commonl) called the ‘ tubal sphincters anrl 
this function is exemplified b> tlic findings 
shown in I igurcs 5 6 8 10 i 3 4 and 5 
Ihe existence of this sphincter furnishes the 
real reason \vh> force should be avoided m 
the injection of iodized oil or the insufflation 
of gas For one who has not required the 
sense of touch b> which to gauge tlic amount 
of pressure being cmplo>cd the use of a 
sjringe with a manometer attachment has 
obvious advantages 

\\ ith regard to the application of tlie Rubin 
test one must bear in mind that the formation 
of a pneumoperitoneum during transutenne 
insufflations of gas does not giv c an absolute 
diagnosis concerning the permeability of the 
fallopian tubes In Cases 5 and 6 insufflation 
was followed by all the evidences of free 
of air into the peritoneal cavjtv 
The mercury m the manometer rose only to 
and 104 millimeters respectiveU and 
then dropped rapidly to 60 shoulder pain was 
present and roentgenological examination 
e tablishcd the presence of air in the pen 
toneal cavity Yet the uterosalpingograms 
proved that only one tube was patent in 
each case 

In Case 8 high manometer readings reach 
millimeters were obtained during the 
insumation of oxygen notwithstanding the 
net that several attempts were made dunng 

e same sitting 'iet when iodized oil was 
njected the fallopian tubes opened up and 
s owed the true condition to be not obstruc 
ion of the fallopian tubes but a shortening of 


the right adnexa in<l i displacement of the 
uterus to the right c lusing a kink in the 
fallopian tube In C 1 l 12 and 13 the in 
sufliation readings were high without i 
secondary drop and il w is the ulerosalpingo 
grams after the injution of iodized oil that 
located the occlusion which was at the cornual 
ends of the tubes 

I do not mtin to belittle the value of the 
Ivubin insufflation test jor the fact tint this 
diagnostic procedure his been widelv utilized 
the world ov tr is sufin lent ev idcnee ol its u c 
fulness but I do believe that utero ilpingo 
grams taken after tJie trinsutenni injection 
of iodized oil give a more aeeurite and a 
more dctailal picture of the ptlv u lesion 

It is important to tike sever il plate at 
(lifTcrent angles otherwi c several shadows 
mav be supenmpn cd ind rhu Icid to an 
error in diagnosis In 1 i^ure 2 , tor cvample 
the left fallopian tube ijipears to be occluded 
but m realitv it is liKldcn behind the uterine 
shadow as shown bv Figure 4 It is advis 
able to t ikc one picture after the oil has been 
allowed to drain ot 7 from the uterus Vs some 
oil remains in the uterus and fallojinn tubes 
for a time shadows of these organs will 
persist On the other hand the persistent 
absence of a shadow of the fallopian tube in 
utcrosalpingograms taken when the uterus 
and tubes are filled with oil and again after 
the oil Ins been allowed to drim oil would 
indicate that the oil did not enter the tube 
and that it is therefore occluded The latter 
condition is shown in Figures 16 and 17 
which indicate that the left tube was entirely 
occluded while the right was only partially 
and incompletely filled 

In my investigation I employed hpiodol 
which IS a chemical compound of poppyseed 
oil and iodine solution 

CASE REPORTS 

Case z ^o^mal uterosalpmgogram B C aged 
35 married II years complained of primary sterility 
lelvic examination revealed an anteflexed but 
freely movable uterus of moderate size The cervix 
was directed downward and forward The introitus 
was normal The adnexa appeared to be normal 
The patient received a transutenne injection of 5 
cubic centimeters ofiodi2cd 01} after which the utero 
salpingogram was taken The result is shown in 
Figure 2 which may be taken as an illustration of 
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th no mil g nital organs \ roentgenogram taken 

4 h:.uts afi r th inject on sh ed th lolscl il 
fr [\ di t ibutc 1 throughout the f eritoneal ta it\ 
flig 3) 

Ca e Sha p antelletion of uterus L r ng (1 

5 m rrit 1 3 \ ar complain d f f imarv st ilji> 

0 p Ivi cxaminati n th ute us « 1 un i to b 

h i!\ ntdl cid but frtelv m \ab! Th adticx 

r n t palpable When ox g n nsufllations m 
gi n th pr urc reached 00 m Him t r iith uta 
ir p in the mcrcurv be crafatt mpts rem leto 
f c th ga through but thc\ \ rt all n oct ssful 

s far s oul I b ict rm n I Th c as no fall m 

th pr sure a s ultat on \as n gati\t o nig n I 
g i xammati n d d not hoi pn utnop it n um 
I th p ti t d d not mplai f h older pain 
Ih pat nt re 1 cJ an inje tion of 4 5 uti 
ntimet rs of iodized oil aft r \ hich s e jl 
r ntg nog ams er taken Notwith land ng the 
ult of th Rubin t st the fall pian lubes \ r 
f und to b pat nt and the c a fr oil in the 
p t n al ca it\ The t\pi al p ctur of sh p 

ant flexion is sh n in T gu c 4 Tht th Ivpc 

of ca n hi h th Dudl \ operation on th ccr x 
mil ell t a eur of th st nht\ 

L \ t 3 Along c ical cervix the ight fall piart 
tul c h gh in the p I is S M ag 1 3; mar 1 I t> 
ar compl n d of [rimari st ihty On pel 1 
'immstion th ut rus is! und to b (small z 
an 1 som hat di pla cd to the right lb rvjx 
a L > long a 1 ni al \ ith a pinhole xter al 
Aft the tnjecti n of 4 ubic c timet rs of 
10 liz 1 oil th tero alpingog am st 1 li\ c nfl m 1 
th fndng obtain d on man a( xam nation 
(I *15 S) 

CssE 4 Mark 1 sphincter acti n at the uter nc 
cornu B B agej 2 mar ed >ea s com 
plain d of pnnar teril t> Th ulcro alp ng g am 
as taken aft r the injection fScubcce timettrsof 
li e I oil (1 ig < 3 ) 

Case 5 Ini ntat on produ 1 bv a ute in 
(ibroma ado clusi n at th beginning f the 1 th 
m s S I age i 3 m rric I 2 rs compl n d f 

1 rima \ t rilitj Her m nstrual pe od occ red 

c \ 3 ek and lasted 7 dass On manual exam 
I ation th ute us 1 a found t b antefl xed and 
(ightlj enlarged Ther ncr ti o terme fib om>o 
m ta one ab ut s centim ters in diam ter at th 
funlus It m j rpo tion ppar tl> fo mingpartof 
th ut n all the oth r bout 3 ccntimet rs n 
I im t r lo at d at th r ght c nu T«o da>s 
pn to th inj ct on of odi d oil the pati nt s as 
1 ulfl t d ith o >gen \s s as shos n b^ all th 
tmdar 1 s gn nclu ling the ro ntgenogram the gas 
nt r d thi p nt nealcavitj eadih andgaveno n 
I atio 1 of the 1 ten e of ob truction at the r ght 
e r u Ih ut alpmg gram outlin d the ind n 
tail n pr lu i b\ the hb mjoma at the fun 
lu nd 1 o sho d that the right throus a 

0 lul 1 (Fg ) Shoull th rat> become 

1 gn t n ma\ exp ct the d I pment of 

I h t a 1 1 n a fibroma s locate I ma> 


produce an atrophs of the o\crl)ing en I mctrium 
1 condition hich 1 often the for runner of placenta 
accreta 

Case 6 Occlusion of the fallopan tule at th 
b ginning of the ampulla R D aged 30 c m 
plain d fp im rs stirilits Menstru ition occurre I 
cs rs 4sscck5 s as of 4 ia\ luntion painful and 
ilhm lerat flos On manualexam nati nth ut r 
ss asfo ndtobcof modcratesiz anifr hmosabl 
O the right side of the uteri isthmus a fibroms oma 
bout 6 c ntimet r n diameter \a palpal I 
\ft r in ufliati n ith 0 \g n the j r ssure rea hed 
onU 104 m Him t rs and iroppe 1 apidl^ l 6 
m II m t r It ssould e m from the c find ngs that 
the tub sser fat nt But the it r salping g am 
tak n fter the nj ction of 1 di c 1 il (Iig 8) 
h seed th ght fall p un tube t b 0 lud I at 
th b g nning of the ampulla an I al 0 1 heal 1 an 
a 1 f p cs uf from the fibr m> ma on th r ght 
id of th ut rus 

Ca F 7 1 edun ulat 1 uteri c fibromjoma en 

cro hing upoi the ut rm cavit) I S ag I 0 
marri 1 4 scars had had stillbi ths at t rm 
Ro ntg nologic I studs aftt th nj cti n of odi 1 
oil (f Ig 0) sh ed both fallopian tub to be | atent 
th a small fib oma on th rght 1 le n r a hing 
upon (he ut rine a it> Ther sa a la gerp du 
culate I fibroma on the left side 
Ca E 8 Displa em nt of the teru to the ght 

an 1 po tc rls \ cIl d fin d sphi t r at the t rm 

ornu C \ agei34 m rid 6 sears complain 1 

of pnmar> st r lits Soon after marriag h as 

ill f r serai \ ek \stlh p Ivic 1 flammation 
Insufflation thox>genr ultcdinairc ur of 210 
mill met r and the e ssas no drop Ihcpr of 
gas in the pc ton al casitv co Id not be demon 
strated bs auscult tion should rpain orro ntg n 
gram Aft th tra sut n i jc tion of 6 c bi 
centimeter of i h c 1 il the ute salpingogram 
(Tig 10 a d t) sho cd Ire oil 1 th f ril n 1 
ta Its p osi g th t both t bes ne c p lent Th 
al sh d th uter s I b marke llj d plac J to 
the r ght and ba k ard nlo the h Ho' f tb 
sa rum Ther s as a s ]l d fi d spl ct r tb 
left uteri CO nu 

Case q Ampull > p rt on f th tube adh t 
t th ut r R L ag d 3 marn d 7 > a g 
a hi t rs of has ng had ftlvi dis a e sc ral \ 
pre ousis On manual exam ation the t u 
fou dtoUsom hat larg lanJt led t th 
Ight pci c s 11 in ufilaii nitb o cuU v 
met rs of o sg n r ull d nap essure f «‘>o 
milbmctcrs dropping to 00 mill m t r Ih 
entra ce of g into the f 1 1 neal ts % a n 
firmed bs auscultati n t x shout 'er pain a 1 
pneumop toncum oentg nolon alls m uali j 
The ut o Ip ng gram flig ) sh cd b th fal 
t plan tub -3 to be patent but th ampull s p rt n 
of th Ight tub s adh r t to th po 1 r sor 
fac of the uterus 

Cafio Dobleutcu uhp g an s Air I 
6 xse kspr g ant a f un 1 0 1 m u I ammation 
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to have a double uterus The utcrosalpinRoRnm 
taken after the mjcctioii of lodi/cd oil revealed the 
conditions graphicalU (Fig 13) 

CvsEir Uterus biconus S D aged 3b mirnid 
5} cars complained of primarj stcnlitv After the 
injection of iodized oil the utcroialpingogram 
showed a uterus bicornis (Tig 14) 

CvsF 12 Occlusion of botli tubes at the cornua 
C L aged 30 married vears compl lined of 
ptimar> sterilit> She had suffered formerh from 
profuse leucorrhcca On manual examination the 
uterus was found to be of moderate size ante 
11 xcd and movable The adnexa were thickened 
After insufflation with oxvgcn there was no evidence 
that the gas had entered the peritoneal cavilv I he 
utcrosalpingogram taken after the injection of 
iodized oil (Fig 15) showed occlusion of both 
fallopian tubes at the cornua 
CvSE 13 Occlusion of one tube at the cornu 
S G aged 9 married 6 jears complained of 
primarj sterility Eighteen jears previousl> she 
had had an operation for ruptured appendix 8 
j cars previously one for intestinal obstruction On 
manual examination the uterus was found to be 
moderate size antcficxcd and sinistrov cried The 
adnexa were not palpated \\ ith oxj gen insufflation 
the pressure reached soo millimeters and there was 
ao drop After the injection of iodized oil the 
utcrosalpingogram (Tig 16) showed a uterine 
shadow of normal size but displaced to the left 
A small portion of the isthmus of tlic right fal 
lopian tube was incompletely filled with the oil but 
the remainder was occluded Ihc left tube was 
occluded at the cornu In order to remove any 
doubt that the left fallopian tube might be patent 
but hidden behind the shadow of the uterus a 
second utcrosalpingogram was taken after the oil 
;was allowed to dram from the uterus fFig 17) 
This picture likewise failed to reveal anyshadow re 
ferable to the left fallopian tube 
Case 14 Therapeutic effect of iodized oil I have 
referred to this ease m my previous paper in Sur 
CERY Gynecoiogv AND OBSTETRICS but I am men 
tioning it again because I have subsequently ob 
served a remarkable therapeutic effect following the 
infection M B aged 34 had no children She 
bad had an abortion ii years previously and was 
'll at the time Since then she had suffered from 
abdominal pam which was worse at the menstrual 
periods Backache was severe Pelvic examination 
revealed a retroposed uterus of moderate size The 
tanopian tubes were thickened and readily palpable 
there was more pronounced thickening at the distal 
portions giving the impression that the tubes were 
adherent to the lateral walls of the pelvis The 
patient received an injection of iodized oil on 
February 8 19 7 and was subjected to rocntgcnol 
ogical study The roentgen ray findings arc shown 
‘b figures 18 19 and 20 

In November 1927 10 months after the first 
uterosalpingography another roentgenogram was 
taken after injection of iodized oil A normal utcro 


salpingogram was obtained (Fig i and 2 ) Both 
fallopian tubes were piient and of normal contour 
and fret iodized oil was seen to enter the peritoneal 
cavity Fhert was al o a well defined sphincter at 
the uterine cornu on the right side I\e cannot dis 
regard the possibility that the injection of iodized 
01) 10 months previously was the essential factor in 
bringing about the restoration to normal conditions 

Casi 15 Misleading absence of a tubal shadow m 
utcrosalpingogr im R J aged 29 married 9 
years complained of primary sterility Soon after 
marriige an abdominal operation had been per 
forme 1 for pelvic disease lour insufflations had 
been performe J within a period of years without 
obtaining entry of the gas into the peritoneal cavity 
After iodized oil had b tn injected the uterosalpingo 
gram stem ! to show occlusion of the left fallopian 
tube ilig U but when an exposure was made 
from a diff rent angle (I ig 24) it was apparent that 
the left fallopian tube was not occluded but merely 
Con eilt I behin i the shadow of the uterus The 
Im Img m thi ease emphasize the importance of 
making plate from different angles 

SUMMARY 

I The con ensus of opinion of the great 
mMont> of investigators who have em 
ploy ed iodized oils for roentgenological visuali 
zation of the female genital organs is that the 
procedure is. entirely safe and harmless and a 
most valuable addition to our equipment for 
making gynecological diagnoses In my 
experience it not only supplements but 
frequently supplants insufflation of gases 

Uterosalpingography gives us a vivid 
picture of the conditions existing within tJie 
female genital tract 

3 The most valuable use of uterosalpingo 
graphy is for the recognition of occlusion of the 
fallopian tubes and the localization of the 
site of the obstruction 

4 In many gynecological disturbances 
uterosalpingography gives us exact informa 
tion that can be obtained by no other means 

5 There is a definite sphincteric action at 
the uterine cornu sometime^ called the tubal 
sphincter 

6 Aly experience leads me to belicv e that 
the transutenne injection of iodized oil may 
have definite therapeutic advantages in sub 
acute and chronic conditions of the fallopian 
tubes 

7 A case is described m which uterosat 
pingography revealed dilatation and occlu 
Sion of both fallopian tubes but in which a 
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second utcro'>alpmgograph\ lo months later 
gi\e an entire!) normal picture There is 
reason to belicac that in this case the slow 
Jibcrition of jodint uithin the/dlopian tubes 
h id a pronounced therapeutic cfTect 
8 \ new s)nn„c equipped \ ith a mano 

meter and speciticalK adapted to the trans 
uterine injection of iodized oil is de cnbed 
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BENIGN PROSTATIC HYPERTROPHY 

A Re\ il\\ or One Tiious \nd Cases ' 

By VEI Nt C HUNT MD TAGS Rochester Misvesotv 
D f b g y y Ci 


E XPERIFNCE in the treatment of 
benign prostatic obstruction during 
recent >ears has led to the develop 
ment of certain principle^ which have con 
tnbuted materiall} to the reduction of the 
mortality rate and to the safetj of surgical 
treatment of the disease Recognition of dis 
case associated with prostatic obstruction 
directl> or indirectl> the result of the obstruc 
tion as well as recognition of disease coinci 
dent with prostatic obstruction incident to 
the age at which prostatic disease occurs has 
served to weld the interest of the internist 
urologist and surgeon in the treatment of this 
condition 

Often grave organic disturbances arc asso 
ciated with prostatic obstruction and although 
obstruction ma> be pnmaril> significant the 
coincident organic disease must be reckoned 
with in the treatment of the patient The 
stresses and strains of life result in degcncra 
tive changes in the cardiovascular s>stcm 
The renal cxcretor> mechanism is usuall> 
directl} affected b> prostatic obstruction and 
renal insufficiency results however renal 
function maj be impaired directly b} organic 
disease of the cardiovascular system in the 
absence of prostatic obstruction Willius 
studied the records including electrocardio 
graphic data of a large senes of cases of pro 
static hjpertrophj and noted cardiovascular 
disease in 42 per cent He concluded that the 
incidence of cardiovascular disease is higher 
with prostatic obstruction than with man> 
other diseases during the same decades indi 
eating that cardiovascular disease is aggra 
vated b> persistent urmaiy retention 

Unquestionablj renal insufHciencj is a fac 
tor in decreasing cardiovascular reserve in 
prostatic h>q)ertroph> The improvement of 
the cardiovascular reserve coincident with 
improvement of renal function following 
gradual decompression of the bladder and 
prolonged urethral or suprapubic drainage is 

Radbcf th West S g lA oeiat 


noteworthy m conjunction with Willius ob 
servation on the incidence of cardiac disease 
m cases of prostatic hypertrophy I have 
observed numerous patients m uritmic states 
and on the point of a cardiac break whose 
cardiovascular renal reserve has been so re 
stored by drainage that operation could be 
performed safely and successfully 

It IS imperative to the successful treatment 
of prostatic obstruction that the condition be 
looked on from a general medical point of 
view not alone by the urologist as a disease of 
the urinary tract not alone by the surgeon as 
a lesion requiring operation but by the intern 
1st as a systemic disease for there arc aspects 
which may be best appreciated by the 
phy sician 

I have recently reviewed a senes of icoo 
consecutive cases of benign prostatic obstruc 
tion m which suprapubic prostatectomy was 
performed The review serves as a basis for 
certain facts and observations presented here 

INCIDENCE AND SURGICVL INDICVTIONS 

True adenomatous hypertrophy comprises 
about 8$ per cent of benign obstructing pros 
tatic lesions the remaining lesions being of 
the inflammatory or prostatitic tyqie While 
the inflammatory type is encountered often at 
an earlier age than adenomatous hyTiertrophy 
there is little difference m the age incidence m 
cases of obstruction and retention from the 
two types of glands Prostatic fullness and 
enlargement is found on careful digital cx 
ammation of more than 50 per cent of men 
aged 50 years however the incidence of 
obstruction and the symptoms of benign 
prostatic disease are rare at that age or under 
that age The av erage age m this senes is 
64 2 years (Table I) The amount of enlarge 
ment of the gland can often be ascertained on 
careful digital examination A small gland 
may produce intra urethral obstruction and 
complete retention On the other hand a 

Omali N li a-V Dec mb 8 1 9 9 7 
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huge intra\ epical gland ma> pro\ ide adequate 
urethrd passage ^\ithout urinarj retention 
i he moderate sized gland is the usual enlarge 
ment productiae of retention frequency 
difiicultv and so forth (Table II) The large 
gland (graded 4) becomes surgical at a slightl> 

1 itcr age than the smaller gland (Table III) 
indicating that e\en though there is vcr> 
markeJ mtrave ical enlargement mechanical 
obstruction ma> not occur earl> 

Experience has established the indications 
for operation on the basis of prostatic enlarge 
ment and residual urine Except under the 
conditions of moderate or marked enlarge 
ment oJ the gland without urinat> retention 
or residual unne productne of frequencj 
pain difiicuUy and o forth should proslatcc 
tom> be undertaken without reseraations on 
the amount of benefit that ma> be expected? 
Cxsto copic cxammation is hardlj to be rec 
ommended in all case of prostatiC obstruc 
tion howexer a small gland with no appre 
ciablc enlargement but with symptoms simu 
Ivtmg those of prostatic disease without ob 
sf ruction usuallx requires c> stoscopic exaim 
nation Braasch and his as ociates ha\e fol 
lowed the principle of emploxing cjstoscopic 
exammation onl> in those ca es in which 
observations on digital examination do not 
unreserxedlj e\phm the urinarj sxmptoms 
In other words without entering into a con 
sideration of the sjmptoms and diagnosis of 
pro tatic disease il is essential that a\l ueh 
cases should be gnen careful urological con 
<?]dcration 1 00 often normal prostate gland 
t.„. . fnf Ki'mntnms timduretl 


TtBll II — DEGREE OFENLtROEMENXOFrROS 
T\1E GLAND DETERJtlNED IN EIGHT HUN 
DRID AND SEVEN CASES BY RECTAL PVLPl 
TION CYSTOSCOPY 01 OPERITIOS 
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b> lesions higher m the unnai> tract and 
readily rexealed b> careful examination 
retention and residual unne when delmittb 
attnbuted to the prostate form the true indi 
cations for prostatectom> It is questionable 
whether prostatectomy should be considered 
m the absence of residual urine or retention 
unless the gland is extremel> large and fre 
qucnc> resulting from decreased bladder 
capacit> causes disabiht> Certainl> pro ta 
teclom> for the remoyalofasmall gland not 
producing obstruction but for the purpose of 
relieyjng the major sjmptom of frequenc> is 
not iccompanicd b> results which would jus 
tif> the operation Obstruction must be pres 
ent to some degree before one ma> expect 
justifiable results and usuall> the results are 
good in proportion to the degree of obstruc 
tionpre ent 

In this senes of 1000 cases unnar> reten 
tion requinn" (.atheterization had existed in 
more than 50 per cent The retention xaned 
from one acute attack to chronic or continuous 
retention requiring constant catheterization 
About 33 per cent of the patients on idmi 
Sion to the clinic or to the hospital had cither 
complete retention or were retaining unne to 
the full capacit) of the bladder m manj 
instances there was inxoluntarj leakage 
Ihi IS a higher incidence than jirexiouslj 
noted In an earlier cncs of cases the inci 
dence of complete retention was about 16 
percent Obstruction unless to the degree of 
complete retention usuall> results in onl> a 
moderate amount of re idual unne In thi 
senes the amount xaned from 30 to 300 cubic 
centimeters m approximatel> 66 per cent 
( Tabic I\ ) The size of tbegland fails to crx e 
as a entenon of the degree of ob truction 
(Table V) except that a higher percentage of 
large glanis are products c of complete re 
tention than the smaller glands 
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TABLE in — \GT. OF PMIEMS AND DEGREE OF 
ENL\RGEMENT OF FROST ME GLAND DETER 
MINED IN EIGHT HUNDRED C\SFS 
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PRE OPERi\TIVE TREATilENT 

Experience has sho\\ n that the patient with 
prostatic obstruction is as a rule -i poor sub 
ject for iimncdiate operation It would seem 
that the patient who has been about his work 
and who on examination appears to be in good 
physical condition with satisfactor> cardio 
aascular system and little or no demonstrable 
renal injur> resulting from moderate obstruc 
tion and urinarj retention should not cxptn 
cncc particular hazard in immediate opera 
tion This howe\er is not the case Some 
time ago in a re\ lew of the relationship of pre 
liminar> treitment to mortality rate following 
prostatectom) I presented data showing that 
the mortality rate m the apparent relatively 
preferred surgical risk if operation was per 
formed without pre operative preparation 
approached ver> nearl> that accompanying 
prostatectomy after adequate pre operative 
treatment in the group of cases in which the 
general condition was poor and there was 
marked renal insufficienc> infection of the 
urinarj tract and cardiov iscular disease 
The merits of prehrainaiy treatment in all 
cases hav e been definitel) established and it 
ma> be asserted that prostatcctomj should 
never be performed without a period of pre 
limmary treatment Drainage of the bladder 
is of pnme importance and unless there are 
good reasons for c> stostomj drainage should 


TABLE IV — AMOUNT OF FESIDUVL URINE 
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be established b> a permanent indwelling 
urethral catheter and continued until the 
cardiovascular renal reserv e has been restored 
to the point of relative safety for operation 
During the last 3 years in the clinic the 
principle of preliminary treatment in all case 
for a minimum of 10 da\ s has been carried out 
A period of from 10 to i days of urethral 
catlietcr drainage in those patients in rela 
lively good condition comprising a group that 
was formerly operated on without prepara 
tion has resulted m marked reduction of mor 
tality rate Permanent urethral catheter 
drainage of the bladder is the method of choice 
for it faalitates the one stage visuilizcd 
operation Suprapubic drainage is necessary 
under the conditions of associated vesical 
lesions such as stones and div erticul i and in 
those cases of marked renal insufficiency re 
quinng a long period of drainage preliminary 
to prostatectomy Intolerance to the urethral 
catheter likewise occasionallv requires supra 
pubic drain ige but m my experience this 
occurs in only about 6 per cent of the patients 
Suprapubic drainage as such provides an ex 
cellent method of preparation and insures the 
greatest safety in the management of patients 
in poor general condition however that it 
justifies adoption in all cases is questionable 
The disadvantages of inaccurate subsequent 
prostatectomy places it in disfavor as a meth 
od of choice in comparison to urethral cathc 
ter drainage with the subsequent one stage 
visualized operation During the period of 
drainage stabilization of renal function occurs 
with marked improvement in the general 
condition of the patient who has experienced 
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lOo cubic centimeter Ura.raia and p>clo 
nephriti btiU occup> the position of the most 
imjKirtant causes of death following the 
operition and usuallj produce death aahen 
irrtpirablc renal injurj has occurred second 
ara to fon^ standing retention and infection of 
the unmr> tract 

SIROICAL COVfelDERVTIOSS 

I wo stage supnpubic prostatectomy is the 
pn cedurc of chnee and necessity under ccr 
tain circum tance and provides a method of 
urgical procedure which under such circum 
stances and m the presence ol complications 
came the minim il risk Howeier the one 
st ige visualized operation is gradually bccom 
ingmore ind more the one of choice and when 
cmpl<)\e<! m properly selected cases after 
dilequatc pre ojicralia e preparation is accom 
pmicflba a minimal mortality rate and caccl 
lent functional re lilt In this senes the one 
stage Operition was performed in ^ per cent 
of the ca e 

Certain phases of the surgical procedure are 
worlha of repetition and emphasis 1 ecent 
change in the types of ani-sthetic u cd for 
operations in this field have exerted a marker! 
intlutncc on postoperative complications and 
mortalita I ther as a general anx thctic 
pre ents the greatc t hazard m cases of pros 
tatic ob truction not in its admmi tration 
for there is a wider margin of safety durino 
ether anTsthesia than in that produced by 
other general anxsthctics but in the sub e 
quent renal deprcs ion and acute pulmonao 
complications The various gas anxsthetics 
have much to commend them however un 
Icssskillfullv administered they often produce 
cvanosi when anxsthesia is earned to the 
point of complete relaxation Lundv has re 
ccntly called attention to the delctenous effect 
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TABLE VII — RESULTS OE OPEI ATION IN SIX 
HUNDRED AND 1IFT\ SIX CASES fT\\0 YEARS 
OR MOPE AFTER OPERATION) 
t d l C « r nt 

Practically well 3S7 54 4 

Marked improvement i q 28 8 

Sli^jht improvement 86 13 1 

No chan e 24 3 6 

Total 656 

of repeated cyanosis Regional inTsthLsn 
^\hlch has properlj displaced general am.s 
thcsia m this field of surgerj minimizes post 
operate c renal depression and pulmonar> 
complications from inhalation 

The \ isualized one stage operation pro\ kIls 
exposure for accuracj in conduct of operation 
and application of h eraostatic measurct. 
Accurate hemostasis is most important C on 
tinned postoperative bleeding rapidl> reduces 
resistance to infection and i\hile few patients 
under modern surgical methods succumb di 
recth from excessive loss of blood continued 
bleeding exerts a profound influence on mor 
tahty through the subsequent advent of gen 
oral sepsis or p\ eloncphritis The Pilcher bag 
used in 850 cases has proved a most effective 
method of h'emostasis when utilized with hx 
mostatic control by suture at the \ esical neck 
So far as mortaht> is concerned it is possible 
to obtain an incrcdibl> low rate for a con 
siderable time and for a considerable number 
of consecutive cases either through particular 
good fortune or careful selection of patients 
den>ing the benefits of operation to those pa 
tients with a narrow margin of cardiov oscular 
renal rcacrv c Accepting as contra indications 
to prostatectomj onl> such conditions as car 
diac decompensation coronary sclerosis v\ith 
evidence of marked m>ocardial injury and 
advanced malignant h>pertension operation 
was performed m 140 consecutive cases after 
adequate pre operativ e treatment with but one 
death Four deaths occurred however in the 
next 54 cases so that the mortalitj rate in the 
IQ4 cases m which operation w is performed 
during that jear was 25 per cent On the 
other hand previous to the adoption 3 >ears 
ago of the principle of pre operative drainage 
in all cases 36 per cent of the patients were 
operated on without pre operative prepara 
tion with a mortality r ite of 6 6 per cent A 


TXCTEVIII — SEXUVLPOWEI IN SEVEN 
HUNDRED AND TWO CVSES 

Cas P t 

Normnll cfore and after operition g 326 

Poor before and after operation 180 5 6 

Normal Ircforc po r after pcration 196 7 g 

Poor before normal after oj cralion 97 13 8 

(air perspective of mortalit> rate may be 

obtained only on the basis of an av erage ov cr 
a period of years 1 he mortality rate in the 
1000 cases in this senes (for a period of about 
8 years) was 54 per cent and includes all 
deaths even though in some instances deith 
was due to conditions apparently notrelated to 
the operation General sepsis uremia and 
pyelonephritis were the most important 
causes of death Pulmonarv embolism w as the 
cause of death in 8 cases coronary sclerosis m 
2 pneumonia m 3 and bleeding duodenal ulcer 
mid able VI) 

RFSUIT& or OPEI VTION 

As one must depend largely on the patient s 
statement regarding the symptoms ofprost itic 
obstruction and the amount of disability pro 
duced one must likcw isc depend on his state 
ment regarding ihcbcnelit derived from treat 
ment 1 he results of prostatectomy are verv 
gratifying about 8$ per cent of patients are 
completely or almost completely relieved of 
all symptoms of prostatic disease (lables VI 
and VII) A small group of patients expen 
cncc no change in urinary frequency which in 
many instances on re examination has been 
found due to pre existing progressive pycio 
ncphntis and infection of the urinary tract 
Certainly the incidence of residual urine and 
the formation of vesical calculus and so 
forth IS small after complete removal of 
the obstructing gland 

SUJIM XRX 

Ihc point IS emphasized that the case of 
benign prostatic obstruction is largely medi 
cal a surgical condition is present but there 
are aspects which may best be appreciated by 
the physician Only through the combined 
interest and co operation of the internist 
urologist and surgeon can the patient be 
operated on with the minimal risk and assur 
ance of the best functional result 
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MUROUL\srOM\ or IHL ^\DRE\AL I\ \OUNC CHILDRE\‘ 

n MARTI! \ WOILSTEIN MD N \ ek 


P I IM\I \ tumor of the ndrcnal me 
dulla occurring in \oung children ton 
gtnit d m origin and malignant in 
I ur I ha\c been known for a long time 
I hc\ appear in the literature under \anous 
nimc Ihub\irchow ^17) in iSO^ dciidcd 
ti ell sif\ tunnrs of the ulrinal medulla as 
gin liomita Mirclnnd (11) m i8qi de 
tnbtd a tumor originating from the s\mpa 
thttiL part of the ailrcnal hi in^ cell xnd 
111 nl which on CDS ectnn ga\ t a granul ir 
ippcarance He 1! o nottd the re cmbhntt 
to round cell artoma Krtl? 16) in 190 
uggt ted that the round cell arcomata of 
tJit idrcniJ and Intr rtparltd m aoun^ clnl 
Irin originated from the fnrmatixe ctlls of 
tht \mpithctic \ tern I tjiptr (14) in 
I ;oi and llutchi m (•«) in 1907 publi hed 
iriL of imihr tunnr un Itr the name of 
uirirenal sarcoma It w is Wright ( o) in 
i<)io wJio studied (hi gDUj) of ncifih in 
t illcttcd 8 from the liter vturt and le tnbed 
4 of 111 own under the name of ncuroevtoma 
or neuroblastoma of the adrtnil me lulla 
W right drew attentii n to the imilintx of the 
morjihologj and arrangement i f the tclU and 
libnl in the c growth to (hit in the aniigc 
of the adrenal and the vmpithetie ncrxous 
\ tern at ecrtiin jicnod of their develop 
mint landau (Si in igii u ed the name 
milignant s\ nipatlictic bla t ima Wolbieh 
(19) prefcrrcil the name ncurolih t >ma s\m 
pithieum to indicate thit the cmbrxonal 
lurve eel! eompo ing the tumor belong to 
the vmpathetie ncrxoii sv tern On the 
ba i of the mo t recent hi libginl in\c ti 
gallon Ilailcv and tu hin„ prefer the 
name vmjathic hi i nma be au e a thc\ 
jM int out not all the cell in the tumor arc 
jxvtentialK ncunbli t inec ime ot them 
mav difTcrentnte mil ihrimalhne cell The 
\mpathicalli t >ma 1 a malippant ncoj h m 
on mating from cmbrvoiy^ alintial 
cell of the vmpithetic/ tern 

W hilc the majontv of the i\ rs of 

till t\-pc ha\e been found u\ * from 




the adrenal medulla thc\ max grow from 
emboomi sympathetic tell or sympathi 
eoblists anywhere m the bodx flius tumors 
not inxol ing the adrenal gland luxe been 
rejKirteil b\ I indau fS) from the abdominal 
xmpatlictie chain m a girl of S month and 
l>\ Hoxd (4) in i box of 4 xcar Martius 
(1 ) <lc cribcd one from the cerxical sym 
pathetic chain in a box ' xears old I he 
intcrc ting ci e reported by \mt chkow ( ) 
originated in front of the lumbar spine and in 
xaded the tiuda equina ^nder on and 
Shenmn ti) found a neurobla toma growinf' 
in the apu d region of the n lit lung tn a girl 
t week old Jhetasc rejiorled by Pitk (15) 
originated frim the uterus ind I liter s (16) 
ailiilt ca c grew from the inte tine 

\t the Hibit Ho Jilt il we haxc aceiimu 
hied a ene of 9 adrenal sxmpathieobla to 
mill proxeil b\ micro copic studx of the 
turn >r It operation or it autop v riircc 
lie dt igno e 1 clinii ill\ but not conlirmcd 
b\ mier eopic tiidx are not iniludcd in thi 
ene Ihcc 0 neiiilim fall into cxcral 
li liiKt gr ups iIinualK and aintomit ilK 
I he imple t tumor of the one his cxcral 
[Mint m common with M irehand ('ll) 
i i e bricllx recordc 1 in 1S80 and minutclx 
le cribe 1 in 1^91 

Cx t D k f m I I f l p nt 1 no 

I 1 t mpt ms pt p 11 r n 1 fa lure I c in 

sh n I 1 t ih lab t f I f 7 

k Si t) h h r ! 11 \ t 

I h 1 s 1 I r 1 net h a Sm u 1 t ih 
h p i I he m a 1 rK th n 1 f a 
ma tl mb a f It m Ih 1 ft k in v r r on 
N uh k J \ a p Ip n an I \ k m 

I n f th b ! m n K l. ti It J h 

hUa rlbl nlilh 6 k U 
\t top X th c t u f f ih { It 
>K I r n h p m n a ft I ft ! n 1 nt 1 
clolular t m m K 4 1 4 tim t r 
I t mnith 11 ! t t 1 n 

th</ t 1 m i Ih 1 b th 1 f 

c « let a( t I m II m t r 

th { r eup 1 th 1 h If f th 

J e uppr h il i n rmal Jim m n 

O { p »th hal pul ly ph 

tf * irancM^ left ki in > m d 
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5/2 b> 2 centimeters Its upper half was indented 
to receive the globiilar adrenal tumor The right 
kulnej measured S by 3 centimeters and was cap 
ped b> a normal adrenal measuring a bj i centimeter 
(Fig i) Microscopic examination showed the 
tumor to be divided into irregular alveoli b\ thin 
fibrous connective tissue septa carrying blood \es 
scls The alveoli were filled with masses of small 
round cells with deeply staining nuclei and little 
cytoplasm Some mitoses were present Between 
the round cells lav bundles of delicate fibrils which 
took the cosin stun but not the special colligen 
fibroglia or neuroglia stains of Mallorv (10) dig 
) There were a number of pseudorosettcs. first 
described b\ Kucstcr (7) where the cells were ar 
ranged around a central mass of fibrils ( Fig 3) 1 he 

adrenal medulla bevond the tumor was unusuall) 
rich in round cells with hv pcrchromatic nuclei 
The cortex of the compressed adrenal tissue sur 
rounding the tumor was normal m arrangement but 
verv narrow (Fig ) The kidncv showed no in 
voUemont in the neoplastic process No mctastascs 
were present in an> organ 

Slightl> more complicated were the eases 
of two >oung infants admitted to the hospital 
with enlarged livers in which nodules wen 
palpable The jounger was onl> ^ weeks old 
and the mother had noticed the large ab 
domcn during the third week of life 

Case The infant was born at term after a 
normal labor The diagnosis on admission lav be 
tween birth sepsis with peritonitis and neoplasm of 
the livtr The child died on the second day m the 
hospital \t autopsy the liver weighed 6qo grams 
It was filled with metastatic tumor nodules yellow 
ish m color with a central zone of ha:morrhage (Fig 
4) The primary growth was in the right adrenal 
forming a globular mass 4/ by 3/^ centimeters m 
diameter cupping the right kidney On the upper 
border of the tumor a small compressed piece of 
adrenal remained This is a eh iractenstic feature of 
the sy mpathicoblastomata The growth was red 
soft and hemorrhagic The left kidney and adrenal 
were both normal ftlicroscopic examination showed 
that the primary tumor was composed of round cells 
aggregated into masses with bundles of eosin 
staining delicate fibrils ramifying between and 
around the eel! groups The small cells had hyper 
chromatic nuclei There was a small number of larger 
cells with nuclei vesicular in character A iection 
made through the part of the adrenal gland attached 
to the upper border of the tumor showed the cortical 
Kvers maintained in normal conformation but at 
one point the tumor cells had invaded the reticular 
zone The entire medulla was transformed into the 
tumor 1 seudorosettes were present Sections of 
the liver metastases showed a more distinctly al 
vcolar arrangement with cells similar to those m 
the primary tumor but fewer fibrils and larger 
vessels Landau (8) has pointed out that the more 



Fir t Female infant 16 weeks old ShowinR svm 
pathicoblasloma of the left adrenal cunping the kidney 
and an unmvoived porlion of the adrenal There were no 
metastases 

rapidly growing portion of these growths are kss 
rich in fibrils No other organs showed mctastascs 
and the abdominal lymph nodes were not enlarged 
Case 3 A male infant 4 months old was brought 
to the di pensary for rhinitis The liv cr w as found to 
extend finger breadths below the co tal margin 
Five months later he was admitted to the hospital 
with an acute bronchopneumonia The mother said 
that she had noticed distention of the abdomen the 
day before At the time of admission the lower 
border of the liver reached the ihac crest The child 
died 9 hours later and at autopsy the liver weighed 
827 grams The whole organ was studded with round 
nodules varying m size from 2 millimeters to 3 
centimeters in diameter Some of the smaller nodules 
were gray but the larger ones were soft with a 
central zone of hemorrhage Little normal liver 
substance was left Thenghtkidney weighed3 grams 
and was normal in Size The right adrenal weighed 
2 grams and surmounted the kidney as usual The 
left kidney was 7 centimeters long and was capped 
by a globular mass 6 by s / centimeters in diameter 
showing on its upper pole a small flattened portion 
of adrenal only i to 3 millimeters thick The tumor 
and kidney weighed 84 grams (Fig 5) Microscopic 
examination gave the characteristic picture of 
sympathicoblastoma with pstudorosette formation 
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1 h 1 1 tn n th li h \ [ an al hr 
C t ih al\ li b I c t lie I tch mbr\ n I 

I th ti II nlf fb I th-tn n ih pr 
m r K th R tt 1 1 ot I m tJ oi t m th 
m t t I h Hu p n t ate I the 1 \ 

1 ! ul I r i ng I 1 t rti g th r II lum 
ill 11 I t at h I I n til I \ c II il 

f I I h r Kht Ir n I a [u t r il I th 

L h \ h i ih t ) I n \ I nh 

i b h i th p r ho I n t t it ar 
fti Tt II Ih it! i th I flh II r 

tih gofam thalim th tkii, \ 
n n I at n of It K J 1 il nl g m nl th 

tn tl gi f t ( e 

Iluctw tit Ijtl )ii" t ) tilt rtiipuhuli 
1 tpptr 114 ' It iribil i t n^tnit il in >n) i 
I'llnitil ui I littr in ml im v hili ihi ti\o 



1 4 M 1 f t etV II b th I th 

r t I ■> U ht jo i.ram O l> m II "d 
It 1 ed 



Cl c to be next tlttnilcd repre tnt the Hutcli 
1 on txpe Ij) uith metn t-i c into the cnninl 
nnd otlur bone 

Cat 4 EH a / mil hill tears oil as 
a Im tt It th h pital \iih c mphint f i cak 
n nd lo of pn til Sh had bi n a full term 

fant I \ botti f I but nt rill iorjick 
Ic hn I b fr tf 1 d I ha i ughtd There 

I rk r ng n 1 r th \ sugg st ng Id hrm 

rh g n ght pp II a j llo in col 
an I full on palp It n Th chili as \cr\ anamc 
f r h b n t an fu ed b t \ ilh nK I m 
pora > mp cm nt \ n d 1 as felt n th 1 ft 

I r qu dr nt and g 1 rg r thrj gh ut h r 
t i th h p tal S t 11 ng o r both c\ s p 

gr I a I n I I app rejo rtherghtp n t I 

b \fier a m th b tat on th ch 1 1 ii I 

a I t luiop \ th prima \ g 0 th as f un I n th 

nght I nal gl nd ith meta ta ts in tl e 1 ft hum 
r 1 f th I ft t mporal bo e the dura mat 
th I th 1 ft ngu n I and the ret p it n I 
1 mph R d il g ; Th 1 ft t mpor 1 bo had 
[ rf at I n I th dura b ath as n a ! I bi 
mall d turn no 1 1 but th brain h i n t b n 
tta k d In th nd n th foil 1 g m ta 
t nt th a al b n s api a d o ih m 

I I th { m \ d nal turn M c { 

mn t n ho d th t the pri ar t n 

mj th bla t ro of ih 1 nal ith ar a 

I I It r m at d g ngl n c Hi a 1 nir I b 

on t tut ng ga gl n ur ma hilc th m t t tic 

n d 1 s cr p re sainpath coblast ma Th s 

the m t gcncrabzcd case m ou $ r a 1 1 a r> 
sim lar to ne r port d b M nr and D nn (ij; m 
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Ti 5 Male infant 9 months old \dfenal syinpathi 
coblastoma cupping the Iddnej The kjdne> and tumor 
isei hed 84 grams 

a bo> 3/ jtarsold ^\ho died during the opcratnc 
attempt to ^cmo^e the orange sued tumor in the 
left adrenal which had metastasized into the bones 
of the skull the nb» and the mesenteric rctroperi 
toncal mediastinal cervical and inguinal i)mpb 
nodes 

Case $ A similar but less generalized case was 
that of a bo\ of 18 months who was admitted with 
a histor\ of having been pale for months with 
irritability and occasional fe\cr He had a soft 
irregular nodule behind the left car 5 ^ b> 4 centi 
meters in diameter In the left upper quadrant and 
across the lower portion of the abdomen there was a 
palpable hard mass which was not tender Coils of 
intestine were felt in front of it The li\cr extended 

2 centimeters below the costal margin and the spleen 

3 centimeters There was a nodule over the middle 
portion of the left clavicle 4 by centimeters m 
diameter The right knee was held rigidly in a 
slightly flesed position It was swollen and tender 
and measured i centimeter more than did the left 
knee I alpablc lymph nodes were found in the 
suboccipital po tenor cerucal axillary and right 
inguinal groups The child died 3 days after ad 
mis ion At autopsy the primary tumor 9 ccnti 
meters long with a circumference of 27 centimeters 
was found in the left adrenal (Tig 8) Just behind 
the pancreas a mass 3 centimeters in diameter sur 
rounded the aorta Metastatic nodules were found 
m the b\er the retroperitoneal lymph nodes the 



1 1 r 1 h «ainc ca e as that sho Ti m Fi ares I hoto 
micrograph of 1 er m ta tas showing the penetration of 
sympalhcbl t lict ten liver cell column and between 
small y oups of )i r cell 

twelfth left rib and the left kidney pcKis Micro 
scopic examination showed that the primary tumor 
and the mass m front of the aorta were both sym 
pathicoblastomata which bad metastasized into the 
iiycr bones and Umph nodes The mass in front 
of the aorta was interesting and was found m two 
other cases m our senes It evidently originated 
from the sympathetic ganglia normally deycloping 
in that position 

\ tumor originating in this region and not in 
\ol\ing the adrenals has been reported by Landau 
(8) in a girl 8 months of age In our case the pre 
vertebral tumor and the adrenal tumor each repre 
senled a primary focus In Mahls case fi8) a 
pen aortic mass originated from the coeliac plexus 

There were two cases m the series in yyhich 
an inoperable retroperitoneal mass was found 
on cxplorator) incision and the origin of the 
neopi ism could not be determined at oper 
ation Both the e children were about '» \ ears 
of age 

CxsE 6 The older was a girl of 26 months who 
had been born at term and had been bottle fed The 
mother said that she had always had a big high 
stomach and brought her to the hospital because 
3 yyceks before she had felt a lump m the baby s 
left side This mass was found to be inoperable 
and the child died on the sixth day after abdominal 
exploration At autopsy a retroperitoneal tumor 
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I 7 I m I h 1 i V rs 1 1 Sh th hi 
1 1 vmp tt 11 ( m d k t m il 

1ml pp i, th k d y Th 

m ( t M. t th I 1 tl d mat 

f nJinthck I i gon Th hrg t portion 
u th I ft 1 1 m T ur g 6 cc t mctc in 
1 gth Th hi ^ im n c n tc I f the left 
ki In app 1 b larg gl bwlar tumor 7 b\ 
b nt nt ( r da t r hilc the kidn \ 
n r d nt m ter n I gth the right kidn \ 
f I ibl 7 b\ 4 cent met rs and b I n 
III t 1 lar tumor 10 bt 0 timet r (Fig 

)i Ih n dul ntral mass sho cd ns ct the 

m gn 1 gularU ah olar tell h h tc 
I jHann tuddtd ith small hTmorrh g eh r 
t I tl of a 1 c th imilar to the a I enal 
t m r It I a n tabl becau unusual that no 
I t f tl 1 ft a Ire I emain d atta hcl to th 

g o th Th ma cs compo g th c ntral tumor 

th in numb r an 1 all r g! bular The 
p dtl rough them s and as siightl> 
mp d b t ralhmphnolcs arvingin 
iz 1 m t tim t r in diameter n r incor 

ixrat 1 t Th ght idr nal an 1 k dn ere 
nail t I Ih I ft k 1 c ntained a plastic 
nil In I ntim ter in p ramid 

In thi in tance It 1 difficult to a> whether 
the prttertibr'il ma c etidcnth oncinating 


from thdomma! SNinpathetic ganglia or the 
growth in the left adrenal was the primart 
focus anti the neoplasm probabh on mated 
from two foci Uahl interpreted his case as 
compo eil of three pnmarj tumor 

Ca e Th other ca c as a boi 3 month ol 1 
ho wa th 1 enth child He ha i been b east f d 
for 4 m nth and ha 1 \ r d fr m an attack f 

p rtu I For 3 e k b fort a Im ion he ha I com 
plain d of abdominal p n an 1 th m thcr beh \ d 
that th ablome as growing la gcr \t th time 
of aim on th !i re te I liocntimetc 1 I 
Ih CO tal marg Th ab lomen dull in 1 th 
(la k nd uni r inT th sia 1 rg mass as f It 

an 1 thought t b att ched to th li cr Jaun lie 

d 1 p I a 1 the stool became cla\ c lor 1 \t 
p rat on a r tr pent 1 mass was foim 1 to b 
pr ingonth u lersurfac ofth h cranlcaui g 
d tc t on of th gall bhd Ic h cVi a iliainc 1 
Th tumor coul In t be cm v 1 and the chill lie! 

has late \utop a rev alcd a largt rctrop ri 
t n al tumor in ol ing both a I cnal a 1 ettc I g 
campi t la o the bdominalcaaila c mpr s g 
ihi I er Th r ght ki Inca \ as embe 1 1 d in the 

ma s but the I ft one as free The tumor was ol 

most glob 1 an 1 as c mpose 1 of scacral oils 
h ch ere f m an 1 aellowish a hite on sccti n 
nterspersed lUh larger dar asef hrmorrhag Th 
right ki 1 a as pp I a I na 0 d the turn r 
omp gb th ts upper pole and tsi erbord 

Within Its sul stance howca r there as 0 m tas 
tasis Th left ki Inev as normal in s 2 and struc 
t r N m I ad n 1 tiss c mamc 1 1 h pan 
c eas was compre e I by the tumor an 1 nar 0 cd 
to half us normal d am ter but ts s b tance c n 
tain d no no lul s The rctroperitone 1 nodes re 
all e large I an I some of th mesente cs as ell 
Thesplec in it normal position a dsho 1 no 
Ic ton M c cop e mination showed the char 
acteri tic t uctu e f \ mp Ihicoblastoma i ith 
p cudoro tt format on (I g 0) 

There were two case which were more 
complicated in structure than 6 of the 7 
other and which histoIogicalK were both 
sjmpathicoblastoma and ganglioneuroma 
The older of thcj>c two children was the olticst 
of our sene being nearl> 3 jears of a„e 

Case 8 \ bo> b rn at t rm an 1 b ea t f d for 

\c rs Wh n he w 5 8 months old th m th r 

n t ced that the right s 1 of the ab I men a h rd 
lie Ik 1 at 15 m th an 1 s cmc I quite well but 
he brought t the ho pital at th ag of nearl 
3> s because f the lumpi th silcanl Imp 
Ihc mass exle I d fr m the 1 r to th il c cr t 
Laparotom\ w perform 1 an 1 th right ki I 
th an a !j nt turn r wa r m %cd The c t 

ma s we ghed 6^0 g m an 1 co t 1 f n 1! p- 

t cal har 1 mo )th g th 1> ing p< n an 1 in fr nt 
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m the %arie atcd app arance of the adrenal Mnpathi 
coblastoma and part of the pre ertebral mass 

of the right kidnc\ t\hich t\as <.ntirel\ separate 
from the tumor and normal m shape and structure 
The tumor was i8 centimeters long and it ccnti 
meters wide and its circumferences were 37 and 
27 centimeters rcspectuelv On section the lower 
part of the tumor was found to be red mottled soft 
areolar m appearance showing mane eellow points 
of calcification some so hard tint the) grated 
against the kmfc The upper third was white 
areolar and firm and contrasted with the softer 
embrvonal appearance of the lower two third The 
microscopic diagnosis was ganglioneuroma of the 
adrenal The child recoeered from the operation 
and could not be traced for final report 
Case 9 The other patient was a bo> 15 months 
old whose parents had been treated for syphilis 
S years before hts birth There had been 11 preg 
nancies and only 3 children were ali\c The patient 
was born at term and was nursed for 9 months lie 
was brought to the dispensary because he was irri 
table sleepless and underweight His \\ asserraann 
reaction was negative A hard globular mass was 
felt m the abdomen in the left upper quadrant The 
liver was palpable Aaillary inguinal and posterior 
cerv ical ly mph node w ere palpable The spleen was 
felt above the mass and reached only to the costal 
border The urine was negative the blood showed a 
moderate antcmia Operation was performed by 
Dr Bolling and a large mass was removed with the 
diagnosis of adrenal neoplasm Dr Bolling s notes 
read as follows An irregular nodular mass lying 
above but not adherent to the left kidney retro 
peritoneal There were no enlarged gland nor was 
there any evidence of extracapsular growth beyond 
the midline The peritoneum lateral to the descend 
ing colon was incised and the tumor delivered with 
considerable difhculty partly by blunt dissection 
and partly by isolating adhering areas containing 
bleeding vessels and cutting between ligature 
Ihere was no connection with the kidney After 
removal of the tumor no attempt was made to 
suture the incision m the peritoneum The wound 



n 0 Female ch It! j ears old Slovin an inoper 
able lolulated j cnctratcd mass and large globular 
ympathicoblastoma in the left adrenal 

was closed in livers with three retention sutures 
The child s condition was fair throughout 
The specimen was an elliptical mass weighing 140 
grams It measured 0 by 7 by 3 ^ centimeters The 
surface was irregularly nodular and the capsule 
roughened but mtaet \dhcrcnt to the posterior 
surface was a much compressed piece of adrenal 
glanil s centimeters long 2 centimeters wide and 
2 millimeters thick (Fig ii) It was po sible to 
dissect this portion of adrenal free so that both sur 
faces were seen to be flattened and on section the 
cortex and medulla were only a line in thickness Its 
upper cn<l merged into the tumor and could not be 
separated from it The cut surface showed that 
the neoplasm was composed of small round lob 
ulcs varying m size from 3 millimeters to i ccnli 
meter in width These were either pmk or dark red 
in color with yellow areas of inspissated blood At 
the upper pole of the tumor there was a pink even 
smooth dense area 2 centimeters wide and 3/ 
centimeters long which had the smooth appear 
ance of a sarcoma quite in contrast to the variegated 
appearance of the rest of the growth 

Microscopic examination of a section from the 
upper f>ole of the tumor including the dense (pink) 
area showed that the structure of the soft central 
portion differed from that of the periphery In the 
former were masses of cells varying m size and 
shape arranged m smaller and larger alveoli bounded 
by cellular fibrous tissue The cells were partly 
round and small partly larger and multinucleated 
and partly triangular in shape some of them had 
nuclei at cither pole and none showed mitotic figure 
Between the cells were masses of delicate fibrils 
some of which were connected with the cells Defi 
nite pscudorosettes were seen The blood vessels 
were small and numerous earned bv the connective 
tissue between the alveoli In the dense pink laver 
at the periphery of the tumor large cells like adult 
ganglion cells were numerous (Fig 12) while mas c 
of nerve fibers having a definite neurolemma formed 
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lirnitlwlanh m 1 1 month old I he child 
opcritclui in l)% Dr Botlint^ i the oiil\ one 
ru. r it I tth I i\ i lilt t one \ c tr illir oper 
nti III 

In )ur ^riup f j i t tl ncuroblabloma 
ot tilt ulr n\l mt lull i thirt were , bo\j>and 
6 pirl Ihe tunnr iiuoht J the left idrenal 
in 4 1 1 t th ri ht in 4 incl both adrenals* 
oiue 111 I'^t 1 the thil Iren \aned from 
week to dm t Mir being under the 
igt of I \ t ir in tile nd tear ? in the 
third ^clr I litre ir ditlcrcnt t\pe in 
thi eriC' at rim i tht lotition of the 
prinnrx tumir in I i it metasta c Thus 
wt ha\t lir t th ^inij It t ta c of the encs 
ill which a millniiul w i found in the left 
adrenal kavaii th rt ittr portion of the 
orj^an in an ajij ir nth nirmal condition and 
forming no meta ta Ihi tumor showed 
micro copicalK th m t t\pitalande\qui ite 
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trutture of embraonal sampathetic cell and 
hbril iccordiHe t ) W right s classical picture 
The next t\ pe 1 illustrated b\ 2 ca e both 
m touiirt inlant ^ weeks and 9 months old 
re pcctneK and both bojs The joun er 
chihl bowed the tumor on the rie^ht side the 
< Ider one on the left side Both developed 
mota tase in the liver enlargement becoming 
so grcit that it was the outstanding s>mptom 
\v other metastase were pre ent While 
ca c of this tvpe oc ur most often m joun 
mf int Wolbach and Morse (ig) have re 
ported a case m a bo} 4 j ears old 

1 he third tv pe conforms to what has been 
known as the Hutchi on t>’pe (5) of round cell 
sarcoma of the adrenal It is represented in 
our ene bv case i boj and i girl iS 
months and 31 months old rcspectivelj In 
the latter it was the right adrenal which was 
atTccted while in the former the left side was 
the eat of the primary growth Both showed 
metasta e o\er a much wider area mvolvm 
bones of the skull the ribs the pclvas the 
clavicle and the liver and in the case of the 
girl the dura mater The liver was involved 
to a much le s extent than w as the ca e in the 
second ^roup I he children thus affected are 
more often in the second or third jear 01 
life In pitc of the differentiation of part of 
the grow th into a gan^jlioneuroma metasta to 
of svanpathicoblastoma were present when the 
child was fir t <ieen 
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In the fourth group there ire ignin 2 pi 
tients 1 bo} of 3 months ind a girl of 6 
months In the boj both idrenils were 
affected in the girl onlj the left Roth of 
these cases were charicten/cd b> an in 
opcriblc tumor l>ing in front of the \crtebril 
column between the idreniK ind kidno 
making a miss from which kidnc\s idrtnils 
and nodes hid to be piinstikingU sepiritcd 
ind dissected In both children the prexerte 
bril miss represented 1 second tumor focus 
Lindaii s (8) cisc of in 8 months old girl 
hid a neuroblistoini primin in the retro 
peritoneal lumbir region which mcti lisi/cd 
into the h\cr In our cise there wis 1 me 
tistasis in the kidne> on the sime side is the 
lirge tumor in the adrenil I he right ukd 
tumor compressed the h\ er but did not in 
xade It ind jiundicc dc\ eloped beciusc of 
the mechinicil cfTect of the tumor on the 
common duct 

Ihe finil group wis the most uUcrtsluig 
of ill and comprised 2 tumors 1 from the 
right adrenil of a 3 j eir old bo> ind the 
other from the left adrenal of 1 boj i ^ months 
old Both were remoxed bj opcrition ind 
the jounger child is ihx e i > eir and 5 months 
liter It IS chirictenstic of both of these 
tumors that they were cntirel> sepiritc from 
the kidnc} which wis not compressed or de 
formed b> the grow th In ill the 7 other cases 
the upper pole of the kidncx xvis cupped to 
receive the globular adrenil neophsm In 
the last 2 cases the neoplism was also globu 
lar but It xxas entirely separate from the kid 
ne) and readilx remoxable without it In 
both cases 1 small much compressed portion 
of the adrenal remained on the upper pole of 
the neoplasm and this portion of the adrenil 
gaxe a normal histological appearance It is 
characteristic of all the adrenal tumors that 
their cut section has a granular irregular 
alxeolar appearance described bx Wahl (18) 
asxariegated and unlike the soft brain like 
consistencx of the embrjonil kidnex sar 
comata 

The tumors of the fifth group showed two 
distinct portions on section One xxas pale 
pink xery firm and ex cn in appearance while 
the other had the granular roughened appear 
^mce characteristic of all adrenal neuro 



1 1 It Mai c! lid 15 months old The adrenal sym 

f athi ol»la toma and ganglioneuroma was removed b> Dr 
lollm II e child 1 alive i year later 

bhstomata Microscopic examination showed 
tint tlie firmer portion was characterized by 
the presence of manj large adult nerx e cells 
with distinct nuclei and nucleoli while the 
other portion of the tumor was composed 
almost cnt>rel> of the embr>onal t>pe of 
sxmpathctic nerxe cells with numerous fibrils 
representing axis cylinders Chromaffin cells 
w ere not present and both tumors w ere classi 
lied as neuroblastoma and ganglioneuroma 
Martius tumor of the cerxical sjmpathetic 
while chicfl> a neuroblastoma presented one 
firm nodule xxhicli was a ganglioneuroma 
Wahls tumor in a girl yi jears old con 
tamed areas of neuroblastoma ganghoneu 
roma and chromaffin tumor all being xari 
ousl> differentiated stages of the same embrj 
onal plunpotential cell 

Climcallj the most rapidlv fatal cases arc 
those which present the large h\ er as the main 
symptom Ihe tumors which metastasize to 
the bones often present swelling and dis 
coloration of the lids of one or both e> es as 
tlie first sjmptom the adrenal primaiy tumor 
being found on abdominal palpation The 
sjmpathicoblastomata originating m the ad 
renals and in the abdominal sympathetic 
ganglia resulting in a prcxertcbral mass 
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betwctn the adrenals and kidne\s without 
mill ti cs canmt be dn^nobcd with an\ 
(kt^rcc if tertaint\ 1 ho c rare 's\mpathi 
lobla tomati of the adrenal which are not 
idhtrtnl to the kidne\ and show areas of 
iitfcrcntiated ganglion cell ma> be oper 
ibk bciau t the\ apparenth do not metas 
I i i/t c irK 1 hc\ contain area of neuro 
Hnt,li)mi a well as ot s\mpathicobUs 
t mi i in 1 It I the latter onK apparenth 
which lonn mcla ta t 

C ONCLl SIONS 

In i criL ol 0 \ mpathitoblastomata ol 
(he 1 Irtna! medulla in \ounp children ■, con 
( lined irea of Ran^lioneuroma in parts of 
the tumir One sueh tumor meta ta izcd 
\er\ i.enerill\ to the bones dura and li\cr 
I In other were rcmo\cd b\ operation be 
t re met ist i e occurred Both children re 
loaertd Irom the operition and one is alixc a 
\eir mil j months itterward the onh one 
r ( inled to ur\i\e o long 
In 7 of the o the tumor proied inoperable 
when lir t (lia„no ed 
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A Pi a. \ v\i^i vn 

BrEARL C rXPLrrr M P V 
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M LCH cMdcnct h** 'ii^annl teii 

peaalh dunnn th«. W odd W \r tb it 
indicates that the ».bii 1 1 t •*r in tin. 
production of traumatn. hotk i i t \m di 
\ eloped m dainaccd ti ut 1 1 4 iml i\ 

The toxic agent i unknown but hi t mum » 
an example of a protein lU i\ i..,i pr vhi t 
which produces evpcnmentalK tin vh n pn 
ture of ‘^hock fgl It 1*1 probibU hw\i\ir 
that histamine does not repre tnt tin niK 
example of a protein autoU tic to\in whuh will 
produce ‘^hock like '=;\mptom Iheto\m lib 
crated, as a re uU of bacterial actiwtv bu^, 
been suggested as being of a «onic\\ b \t mill ir 
nature Anaphslactic shock is probihK in 
additional example of a «imilar prottiii Ut i\ 
age product producing certain vMiiptomv 
sometimes similar to those of shock (.lol 

DEPIMTIOV OF TR^VUittTIC K 

Cannon (4) in his monograpli on I r ui 
matic Shock defines the condition as follow s 
It IS charactcri2ed bv a low a cnous pressure 
a low or falling arterial pressure a rapid 
thread> pulse a diminished blood \olumc a 
normal or increased crvthrocvtc count and 
hemoglobin percentage m peripheral blood 
(thereby diHerin^ from simple hxmorrliaj,t) a 
leucocytosis and an increased blood nitrogen 
a reduced blood alkali a lowered metabolism 
a subnormal temperature a cold skin moist 
with sweat a pallid or grajish or slightly 
c> anotic appearance also by thirst by sh illow 
and rapid respiration often b> vomiting and 
restlessness by aaxicly changing usually to 
mental dullness and lessened sensitivity 

Ji KMiNOiorv 

Cowell (7 ind 8) divided traumilit shoik 
into primary ind seeond irj wound shock 
The former condition hupervi ties immediately 
when the damage sustained by the l>ody is 
great and death oft(n rt suits unless jirompt 
treatment IS possible I'riniiry shoel is much 


t\r RlV.'-NTVl Kiwrc 

i OkK MD VVL'' kvNveiN Kv\n\ 

I \ 

Ic' cvmmvmtlnn ewndirv truinutu Uu\k 
Iht litter the iwid luvk I ite whuh trv 
qinntlv ippi ir^ liter ilip i e'f eVerdhoiilN 
Inpnmirv hoek tlu v uij'tom'' i}>pe ir to In 
the re ult e'l I jH'wirlul '•timulii ol nirvon 
ti ue whieh n ult in i rUlev rUivitiou of 
the V i id ir tree It his bun lugi leal tbit 
mb luHk i more bkelv to ouur in tlu 
huh irutu I'r in tho e with linnurmunt d 
m t ibihtv It miv be sinid ir in nituri to 
the e Muhtum imtiituig limting or svniopi 
luit permit oimwliU longer (| uul iSl 
MeuKru evuUnei eeiu topunethU uoud 
irv luuk 1 imtntid and dm primipilK to 
\ tovu lulor whuli nun i i tlu jnniu ibil 
itv ot tlu eipillin will rt ulling in n ih 
iriisetl blood volimu iml n fallmg Idooi) 
pre uri lUe lu t of tlu i ipul lo s of blood 
voUinu tlmnigli tlu iiipilhru t minon sng 
git tlu term iviimii i\s bung di irijitiii 
of tlu I entiil stiiti of tlu unuliitoiv iippn 
ritiis in limk 

loNii im’ioi v 1 \( U)i s IN sn oNi'M \ 

S 110 ( i 

M in> obsuvusbiiM vmpbiisi/ul tlu hut 
111 it tlu tovu nguil julimlli sildom worl i 
done Among imlmtiiu fiu tors (iH) tlu u is 
often some blood loss liifu turn iim\ iiuruisi 
the jiolem) of tlu lovu ngint liliwlst 
cxjiosure to (old bumisi of tin Umlui(\ l<i 
lowered nu tiibohsin and lowind Umpuatim 
of the body lias bi cn found ii vi rv nnpoilnnl 
contributory failor 1 lul of food iiiul wntir 
or w iter loss b^ iiii) inelliod wliidsoi \ n m 
pirspirition juirfin^ andvomiling iiui) jiln) 
a r6le in tlu nduUioii of tlu blood vohinu 
(4) Ilinuh (2) found the ox>g(n (arr>liu 
cipicity of the lumo|.lobin hnvuul Ibis 
fict plus a d( { rc isi d volunu flow iilowirul 
blood pnssun and an iiun isul blood vIh 
tosity (1), liandu ips tlu int< rn d ulluliir 11 i 
piritioii An anisllielii siuli as i liloroforin 
or tllur, idfls to the disliirlud inelabolisin 
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ph\ icil incl chcniicil changes in the blood 
\mong the changes that ma\ occur after the 
mtrj\ cnous injection of such colloid a gum 
itatia and aarious Inpertonic oluiions of 
cr\ talloid in the concentrations that ha\e 
littn II ed in clinical work are hxmag^Iutina 
ti)n hcmohsi darkening and rapid sedi 
mt nt ition of the blood low enng of the h\ dro 
gtn j )n ronrcntration incrcise of lactic acid 
ind a climinutinn in carbon dioxide content 
()1 the blond Of obMous striking importance 
were change observ ed in the hxmoglobin and 
ri 1 bloo i orpuscle followed sometime b\ 
the occurrence of minute pulmonarx tmboli 
with c ijullarN thrombo is and cxtracapillar> 
h tm rrhacc ind adema 1 ul e blood pre 
sure and rt piration change werealoappar 
ent More rcccntK \pplemins (i) ha com 
I irtd the effect of 6 per cent adcia on the 
\ i i ) il\ of n\ il itcd blood and eilimentation 
ftoquslc tn dro with the change in these 
j In leal f icnr of the blood after intra\cnou« 
injection m rabbit He conlirm altcrUion 
in the blmd a fjund b\ Ilanrlik Ihe \is 
CO itv of the b! 0 1 1 increased \t time the 
l)!)ul wi > thick thU It \i CO it> could 
n t be me i urc 1 I he r ipi lii\ of corpu cular 
elimentati nwa greath increa cd Contril 
niutnn of odium chhrule ho\e\cr pn 
(iuced no uch cdcct I inalU Hanrlik and 
kir ncr lu\csh n\n that mans a ent among 
will h \ i aci 11 in the concentration which 
hi been u cl in the trcitmcnt of hock and 
himorriiage agf^lutinatcd red blooif cell in 
tlrf inhiitin a ba i for preliminna cm 
Ij< be Ttid other 2i; tolo^ical c'idence of Jung 
injur\ 1 > ter and \\ hippie fi?) haae noted 
thit intriNcnou injcctim of acacia deliacJ 
return of the libnn c ntent of the blood to it 
n nn il % aluc ind that cl jttinf,! dclaacdorprc 
\cntcd I he 1 liter f Kt 1 of importance when 
nteinplitin the u c of gum acacia olutions 
in unecntrillel himirrhage Ccscll fip) 
w irn th It the gn ite t care should be u ed m 
thi u f 1)1 > i ub tiiutes in man In hi 
\] cnence t \i ciTe t with a fall in blooel 
\ re ur w r n t in iinu ual occurrence 

cite I IN l LlN IN SHOCK 
In a rcHcnt { ipcr Fi her fi6) ha ad\o 
acted the u c ol glueo c and in ulin in the 


treatment of shock His conception of shock 
and its rational treatment is based upon the 
following statement Our conception of 
shock IS that in this state an internal asphj xia 
and acidosis with oxidation proce scs held m 
check or abejance result m a state of cx 
haustion I pcrsonallv belie\e that this state 
is primarilj caused b) a sudden deran ement 
of the central nen ous s) stem W bother the c 
two conceptions are correct or not anj 
method promoting combustion and oxidation 
and at the same time furnishing heat energe 
hould be elTcctixc m combating hock 
Fisher su^gc ted that insulin might sciac to 
increase the rate of oxidation of glucose in the 
ti sue and aid m suppljing carbohvdratc or 
food an<I oxjgen m ome manner to the in 
jured and anoxTmic cell>> — thus aiding in com 
bating the injurious effects of the toxin which 
IS thought tn produce shock After a rcxiew 
of the literature concerning our pre ent know! 
c<l c of the fate if gluco e after insulin injoc 
tion no rea on w a obx lous to u whj gluco c 
insulin hould act more bencficialls m shock 
than a hvpcrtonic olution of the cr\ talloid 
glucose without the addition of insulin 
Fi her mentions case of shock treated sue 
cc sfulK with glucose and insulin and record 
in detail 5 txpical ca e Two of these case 
he re ard as toxic or septic shock W c won 
dcr if uch case should be classiltcd with 
traumatic shock since thc\ pre ent factors 
not found in this condition 
In an cfTort to ud in e tabfi hing the true 
xalue of gluto e and in ulin in the treatment 
of traumatic h>ck we Jiaie ctrriCK] out a 
ones of experiments upon dogs 

F\rERniENT\I, RESLLTS 
Each dog was anestheti/td with ether 
\ftcr the lir t few minute of anastht la a cn 
little ether wa required to keep the animal 
quiet 1 he carotid arterj w as connected \ ith 
a mcrcurv manometer and the blood pres urc 
reading were recorded on kxmo^raph paper 
Shock was produced b\ hammenn" the thigh 
mu cle of one leg followed b> occa lonalma 
a"t until the blood pressure fell below ,o 
millimeters of mercun with a definite ten I 
enej for the fall to continue \fter ihi tate 
was produced treatment was begun 
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Fourteen of the dogs ^\crc treated with glu 
cose and insulin CLill>) The latter was used 
in a dosage of approximately i unit of insulin 
for e^cr> grams of glucose gi\en The 
insulin was gi\en subcutaneously before the 
introduction of the glucose m some animals 
and in others o to 30 minutes after the glu 
cose was started In a few experiments the 
insulin w as gix en X ery slowly wnth the glucose 
by the intrax enous method 

In all but one of the dogs there was a nse 
in the blood pressure almo t immecliatcly fol 
lowing the administration of the hypertonic 
solution The usual re ponse was a nse to 
80 or 90 millimeters of mercury As a rule 
this lex el was maintained from 15 to mm 
utes after xxhich the pressure slowly fell and 
Usually continued to (all steadily until the 
animal died from i to 4 hours after treatment 
was begun In no case did an animal recox er 
completely although one recox ered a blood 
pressure of 100 and lix ed from 2 4^ p m until 
midnight or 9 hours and 15 minutes 

Six animals w ere treated wath glucose alone 
to control the glucose m uhn treatment The 
blood pressure reading in this senes differed 
xery little from those in the senca receixing 
the in ulm 

Shock xxas produced in the same manner in 
!•’ doga used as controls and progress xvas 
noted until death The rapid fall in blood 
preabure wath a continued low pressure until 
the end of the expenments corresponded x ery 



Fi" 2 Chart shonin the blood pressure changes m 
ctpenmcnial shock treated with glucose only 


closely to the changes in blood pressure of the 
inimals treated Death occurred from to 
i hour earlier than in the treated senes Ihe 
transitory nsempre sure after thcglucose was 
gixen of course was absent in the controls 

Finally as further controls 7 dogs xxere 
treated wath i;> per cent glucose insulin and 
ij per cent sodium chloride solution In one 
animal the glucose msulm was gix en until the 
blood pressure fell to a critical lex el at which 
time the sodium chloride solution was substi 
tuted In the other animal the procedure was 
rexersed The change from one crystalloid 
solution to another gaxc a slight temporary 
rise in blood presbure for a few minutes (a 
nse of about 10 millimeters of mercury) after 
which time the manometer reading fell as 
before the change of solutions 

In no instance was any exidence noted that 
the addition of msulm m any wa\ caused any 
specific aid that could be determined by 
change m blood pressure or general condition 
of the animal Glucose alone in 6 animals 
acted as fax orably as the glucose msulm com 
bination The hypertonic sodium chlonde 
solution temporanly elexated the blood pres 
sure similar to the glucose or glucose msulm 
solution 

Sexeral tunes dunng the production of the 
shock state the blood pressure would sponta 
naiusly recox er after being below 70 milli 
meters of mercury from 10 to 20 minutes 
Thus It is to be noted that any treatment 
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instituted before the tendcnc} toward a falling 
pressure was delinitelj c tabli htd might ap 
jicar to be of \ ilue 

In two dogs intrucnous 15 per cent glu 
(,0 c },t\en It the rate of 5 cubic centimeter 
per minute ipparentlj causcfJ a change in 
the h cmo^l )bin Ihe blood withdrawn after 
death in the e case was chocolitc col 
ored This seemed to us suflaient eaidencc to 
warn against guing \eia rapidlv glucose 
nlulion in this strength 

I In the interpretation of shock treatment 
It must be remembered that mild cases often 
recover cither with or without the use of the 
common mlrascnous solutions Before an 
t timatc IS made as to the value of an> speci 0 
method It must be dehmtelj determined that 
the condition dealt with is reall> shock 

IIj pcrtonic solutions of cr) talloidshave 
not been used with complete success in the 
p 1st in the treatment of wcfl developed shock 
kccentlj evidence is accumulating that in 
travenous therap> with h>’perlonic solutions 
ol crjstalloid unit s introduced with the 
greate t care ma> be actuallv harmful 

^ From the experimental standpoint the 
glucose insulin treatment of shock rctcntl> 
advocated b> I isher seems to be no more 
bcneticial than treatment with a hvpcrtonic 
olution of glucose or sodium chloride 

4 Further studies should be made to learn 
if po sible whether a patient in the true 
shock state tan utilire glucose with insulin a 
(It) normal individual or pititnls suffering 
with other di cases 
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DEFENSIVE FACTORS IN CARCINOIMA OF THE BREAST^ 

Ry 1 \UL G riOlHOW MD I ocitt-sn r Wl\ncsjt\ 


I « s E Tj n 

U NTIL recently it has been practical 
ly impossible to y\e even a fiirlj ac 
curate prognosis in an} form of ma 
hgnant disease A consideration of the defense 
reaction against carcinoma led MacCart} m 
igio to observe the presence of l}inphoc>tic 
infiltration fibrosis and h} alinization around 
carcinoma cells in the breast and also the 
difierentiation of these cells He later applied 
the presence or absence of these factors in 
prognosticating the postoperative length of 
life On this basis Broders m 1919 made a 
fairly accurate prognosis possible m cases of 
epithelioma his prognostic data being based 
on a s}stem of grading the degree of malig 
nanc} of these growths according to the rcl 
ativc degree of differentiation present 

LITERATURE 

Most of the literature on the subject of 
defensive factors m carcinoma of the breast 
IS the result of the work of MacCarty and 
Broders In 192 Sistrunk and MacCarty 
published a paper based on the study of 18 
breasts which had been radically removed 
for carcinoma The study was both patholog 
ical and clinical They found that the great 
cst combined factors in longevity were cellular 
differentiation and hyaUnization and that 
cellular differentiation hyalinization and 
fibrosis are the greatest single factors 
Again in 1922 MacCarty m a further study 
stated that when any of the factorsr are pres 
ent postoperative life is increased and in 
creased most when differentiation and hyalin 
ization arc present He stated that the 
uniform consistency of increased length of 
postoperative life in the presence of the 
defensive factors suggests that they play a 
significant role as a part of the natural 
defensive mechanism against carcinoma 
Later in 1922 MacCarty studied 9 cases 
of carcinoma of the breast in which death 
had occurred He found that in the presence 
of fibrosis postopcrativ e life w as increased 34 
per cent and 40 per cent in the presence of 

Ab dEm t f ihes I bmltt d t th F ulty f Ih G d t S hool 


M > 1 « it 

hyalinization and thit when both were 
present postoperative life was increased 56 
per cent 

In 19 4 m studying the prognostic value 
of the four factors he found that w henev er the 
factors arc present the average length of life 
IS greater than when they are absent and that 
this IS true of all four factors He also found 
that the variation m the frequency of the 
presence of the factors m different organs 
suggests that the defense mechanism prob 
ably acts differently m different organs 

MATFl lAL \ND METHOD 

This paper is based on the study of 300 
breasts which had been radically removed 
because of carcinoma For various reasons 
only 22 were suitable for inclusion m the 
Statistics I examined every gross specimen 
and cut blocks from carcinomatous areas for 
microscopic study All of the data have been 
checked by questionnaires The living patients 
have been alive from 5 to 10 years without 
any evidence of recurrence In all of the cases 
studied in which the patient died death 
occurred within 5 years of the operation and 
in every case it was due to recurrence or 
metastasis The cases were divided into the 
following groups (i) those cases in which the 
axillary lymph nodes were involved the 
patient being alive ifter 5 years with no 
evidence of recurrence or metastasis and ( ) 
those in which the lymph nodes were not 
involved but death occurred within 5 years 
These two groups were studied comparatively 
in order to determine the relative frequency 
of the factors in these two extremes For 
comparison the following groups were also 
studied (i) those cases m which the lymph 
nodes were involved but death occurred 
within s years and ( ) those in which there 
was no involvement of lymph nodes and the 
patient is liv ing w ithout ev idence of recurrence 
or metastasis 

Throughout this paper all references to 
involvement of lymph nodes refer to findings 

flh U ly fM r- t H IClIm t f Ih qu m t 

IS cinSgiyg; 
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I g D s f II I d II r nt t b cd th 

t j, of d IT r t t of if t d r ng mb ) 

1 i, 1 d I pm t I th t f ddT t t th 

II emiy ltd mssithttd f 

(1 ff t t the c II m th R n I I m nt 
of th i It t u th ut th nc m t f th f 
th 11 s 1 th dult t » u 11 I th <1 d ee 
of 1 fT r tut 0 th M p II I f m d fa 

; h 0 I I th th d d g th II m th 

1 It m q}h 1 |> 1 m t f the n t f th 

I » t 

It the time of operation When the number 
of aenrs i st itccl it indicites the intcr\al 
isince opcrnti m 

It IS ttcll knoun that in man> case ofcirci 
nomaof the brea t m which lamph node wtrt 
found in\ol%cd at operation the patient h\es 
mail) \cirs alter without an) sij,n of recur 
renct or mctastasi It is equall) well known 
that m man\ ca cs in which onl) a small 
loc iliztd carcinoma is found without in 
\ol\tmcnt of Ivmjih node or e\idcncc of 
meta ta is the pttient die within a few 
montlis It h i been m) aim in thi stud) 
to Imd out It po ibic wh\ thi should be 
true \ clue to the ansa er ma\ be di co\ cred 
in MacCarta work If it is true that there 
1 a delmitc dtfen c mechanism then it should 
further be true that this defen e methani m 

hould be well dc\ eloped in tho c patients 
who recoacr in spite of mvohement of hrnph 
nodes and that on the other hand eases of 
fatal carcinoma in which thel)mph nodes were 
free hould be characterized b) a |ioorI) 
dea eloped defen e mechani m 


The defensiae factors dealt with m this 
stud) are the same as those ob er\ed b\ 
MacCarta nameh differentiation fibrosis 
h)alinization and Ivmphocatic infiltration 
and the s ime definitions for the terms are 
used 

I here is some doubt as to the correct 
position which cellular differentiation should 
octupj It ma) be an inherent characteristic 
of the growth itsdf orit may be due to factors 
in the surrounding tissues avhich allow dtf 
lertntiition At hrst thought cellular differ 
cntiation might naturall) be considered as a 
characteristic of the grow th and not connected 
with nature s delense but this is apparent!) 
not the case Differentiation of cells m nature 
is the result of adaptation to faaorable en 
aironmenl It is possible that this i al o 
the case with malignant cells It is thou ht 
that this favorable environment is the prop 
cri\ of the organism rather than of the cell 
Itself and for this reason differentiation is 
placed among the body s defense factor 
However it is considered to be an index of the 
defensive mechanism rather than a specific 
defensive factor 

The microscopic sections were divided into 
three groups those m which differentiation 
wa ab ent or minimal those m which the 
tcndcnc) to differentiate was distinct but not 
marked and those m which the tendenc) to 
differentiate was marked (Fig i) Before the 
re ults were consolidated Groups 2 and j 
were combined so that the classification was 
based merely on the presence or absence of 
cellular dilierentiation It is felt that this 
must play a very definite part and that a 
growth which is well differentiated should 
support a better prognosis than one which i 
not 

There was a di tinct tendency to differen 
tiate in about 65 per cent of all cases The 
higher the degree of differentiation the more 
the grow th resembled normal gland In highlv 
differentiated growths it was quite commonlv 
found that none of the other defense factors 
was present (Figs and 3) 

In the sludv of fibro is the main difficulty 
was in determining in just what case fibrosi 
hould be called a factor of defense and when 
It should not If the presence of fibrou 
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Fig j \n cnlird> undiTTcrentiatcd growth with no 
defen u e factors prc cnt 

tissue per sc were to be taken as a pos»ti\c 
criterion tibrosis ^\ould be present in cver> 
case since there is a certain \ amble amount 
of fibrous tissue present in e\ery case In 
the normal fibrous tissue the fibrils present a 
characteristic interlacing pattern Fibrosis 
due to mahgnanc> hovs e\ cr is m much more 
intimate relation uith the cells The fibrils 
form a barrier around the masses of cells 
iihich IS quite different from the arrangement 
in normal fibrosis The same question of 
degree i\as met ^\lth here and dealt with just 
as m the case of differentiation (Fig 4) 

The same statements made in regard to 
fibrosis are applicable to hyalimzation since 
hjalin de\elops from fibrous tissue When 
hyalimzation is marked there is little pure 
fibrosis Since the former is merely hjalmized 
fibrous tissue Of all the factors h>aliniza 
tion IS found m the smallest percentage of 
cases probably because it is the last factor to 
appear It was present m onl> about 30 per 
cent of the cases Because of the firmness 
which characterizes it h> alimzation is the 
most effectue of the tissue factors since it 
constitutes a practically impossible barner 
to the ad\ance of malignant cells 
L>mphoc\tic infiltration is tlie least im 
portant factor howe\cr it is the first to 
appear It is characterized b> a dense wall of 
small lymphoc) tes intimatel> surrounding 



Fi s Highly differcnlnted tumors The cell are of a 
much more mature type than those in Fifnire 2 Nucleoli 
are not prominent and cells are placed m defmte acinar 
groups Here also there is \er> little defense reaction 

the cancer cells which may be man> cclU in 
thickness (Fig 5) 

It was frequently found that when the 
degree of cellular differentiation was \erj 
high there was little if an\ other defensne 
reaction Frequently one factor such as 
fibrosis or hyalimzation was also present to a 
marked degree while no other factors were 
present The degree to which any factor is 
present undoubtedly plays an important part 
but as it was difficult to evaluate it it is not 
included m the statistics 

DATA 

In 88 cases the lymph nodes were m\oh ed 
and the patient lived more than 5 years 
without recurrence or metastasis In 20 of 
these cases ( 3 percent) all factors were 
present, m 87 (98 8 per cent) one or more 
usually more factors w ere present In only 
I case were all of the factors absent In this 
group as a whole considering four factors for 
every case as 100 per cent the percentage of 
factors present was 70 and the percentage of 
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fiLtor ibscnt \\ i o I hi gnc max crape 
of ihout three of the four fuclirb present in 
eich ease 

In ca c the ^land were free from >n 
Nohement but the patient died (Croup ) 
In II c'\ c ( per eenti nwe ot the factors 
was pre cnl In onl\ one ease were all four 
f letnrs pre ent I akinj, this group as a whole 
7? ^ per eent ot the faetors were ab ent ami 
onU 6 3 per eent were pre ent Ihiswasan 
ixerage il onU one factor tar each case 
wherta in the former group there was an 
ixerige ot three 1 I ible I) a excmplihcd 
in uchtumor a that illu trated m h^iireO 

1 ir!\ in till pajHT it wa staled that jf 
the 0 1 dlcel deten ixc factor were of anx 
xalue It xxould be hown in the c group 
It wa inticipitcil that in ea e uch as tho e 
in ( roup I the f letor houUl be xvell delincil 
ind thit in ueh e i c as tho c in ( roup 
the tact )r lu u! 1 be poorlx dthned \nalx i 
It 1 iblc I how that tin i xerx delinitcK 
the ell 

(.impiri n <t the total ineidencc of the 
taet r in the tw ) gr up sh i x ihit the 
d ten e m him m w i ilnio t three time 
a niinili t in ( nup i In t roup i all four 
I let r wir pre ent in per cent or about 
ne t lurth t the e i t's while in C roup ^ 

I er eent I the c i c or ( nix i la c in the ^ 
had dl ! ur tutor pre ent 

In C re up I onlx in i per eent of the ca e 
werethere notiitor pre ent while in C roup 



all factors xxere absent in 3? per cent In 
Group I there were defcnsixe factors 111 
practicallx cxerx case while m Croup there 
was absolute!) no defense reaction in one 
third of the case 

On lurther analx sis of Table I it w ill be seen 
that cellular differentiation was about three 
times as common m Group i as in Group 
being present in the former in 86 5 per cent 
of the eases ami m the latter in on\> 33 per 
cent Fibrosis was present m about the same 
ratio b6 5 per cent in Group 1 and 36 per 
eent in Group The preponderance of 
hx alimzation m Group : is ex en more marked 
It was present m Sj per cent of the case in 
Group I but in onl> 9 m Group I)mphoc\ 
tie intiltntion was twice as common in Group 
I — j 3 to 27 per cent Not onl) were the 
factors as a xxholc much more common in 
( roup I but each mdix idual factor w as much 
more common in Croup i than m Group 

Fiftx cases were studied m which the Ivmph 
nodes were free and the patients were still 
alixc (Group 3) This group is not xer) dis 
tinctixe as m xiew of the earlj remoxal of 
the carcinoma the progno is should be fairl) 
good irre pcctixe of the pre ence or ab ence 
of the factors In 6 cases (i per cent) all 
the factor xxere present In case (6 per 
cent) all were ab ent In the entire group 
61 3 per cent of the factor were pre ent 
and 8 3 per cent were ab ent 

Fiftx one ca e were studied in which the 
Ixmph nodes xxere inxolxed and the patients 
xxere dead (Group 4) This group al o 1 
not xerx di tinctixe as the inxolxement of 
Ixmph nodes with or xxithout the defen ixe 
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n 5 Sho\ m the l>tnphoc>lic mf Itration irounHh 
cancer cell 



factor^ {jCnenlly ent nlcd a poor |)ro,,noi>ij. 
Of this group in 4 per cent no defense 1 ictors 
\\ ere present ind in 4 per cent all four fictors 
\\cre found In this group as a whole Oi 
per cent of factors were absent ind ?8 7 per 
cent were present I\cn here there was a 
marked preponderance of missing factors 

SUMM VRY 

Of the 300 specimens of carcinoma of the 
breast which were studied for various 
reasons onl> 22 were suitable for inclusion 
m the statistics Ihe studv was confined 
to the four defensive factors cellular differen 
tiation fibrosis hjalimzation andl>mpho(v 
tic infiltration The studv was undertaken 
with the idea of proving or disproving their 
defensive nature Thev were found to plav 
a distinct part in retarding the growth and 
spread of carcinoma The various factors 


T VBLE II — COMPAriSON OF GROUPS 3 AND 4 


Cellular d ffcrentiat on present 
Cellular diflerentiation absent 
fibrosi present 
I ibrosi absent 
Hjalinization present 
Hjahnization absent 
I jTnphocytic infiltrat on present 
I vmphocrvtic infkration absent 
Ml factors present 
Ml factors absent 
Total per cent of factors p resent 
Total per cent of factors absent 


1 e p t t d d 

p t p t 


84 

S* 

6 

49 

80 

49 

20 

SI 

46 

*7 

54 

83 

36 

36 

64 

64 

I 

4 

6 

24 

bi 5 

38 7 

38 5 

61 3 


I I ( n nc fa to arc pres nt h>ali uation and 
llroi arc h vnmu(p r half of the t ild and lvmphoc>tic 
inliltration m I) er left 

arc discussed individuallj and observations 
on thur chiractenstics are made 

III (he 8S cases in Group i (the cases in 
which Ivmph nodes were involved but the 
patient was living more than $ jears after 
operation) 70 per cent of the defensiv e factors 
(an average of approximate!) three of four 
factors) were present In 23 per cent of the 
cases all factors were present In the 3^ 
cases in ( roup 2 (the cases m which the 
Ijmph nodes were free but the patient had 
died within > ears) on!) 6 per cent of the 
factors were present an average of onl> one 
of the four in each case In 33 per cent of the 
coses none of the factors was present and 
in onlj I case were all the factors present 
There was also a marked preponderance of 
the individual factors present m Group i 
most marked m the case of h) almization 
which was present in 55 per cent of the cases 
in Group i and in onl> 9 per cent of the cases 
in Group 

In the cases m Group ^ (lymph nodes 
free and patient alive) factors were present 
in 61 per cent of the cases and absent in 
38 a per cent 

In the $1 cases in Group 4 (Ivmph nodes 
involved and patient dead) factors were 
absent in 61 3 per cent of the cases and present 
in 38 7 per cent just reversing the figures 
of the previous group 
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CONCLVblONS 

I I hi prcpondtr'inte ot e\ idcncc inditatCb 
' lul tillul ir dilterentiation tibro is h\aliniz 
ill n an I hniphocNtic inldtration are na 
lurt dcltn i\t nmhanism a„ unst tirtino 

Whik tht c n) doubt are nit the onl> 
iiuin )1 Itten c thtv art probabK the mo t 
imp rt uU 

Ihtv pi u a dthnite and d» linct part 
in rtt irdin tht ^rowth nt carcinoma in the 
brt i I 

4 lht\ art not jirt tnt m e\era case and 
\ ir\ t jn idtribh in dtj^rtt ind thus m ef 
Itttn one 

It l)lk\\in<^ amputation m a ta e 
withiut invahtment ot Kmph nodes all the 
kttn i\c 1 itt( r art tound prt ent a i,ood 
tirOfsH ) i 1 ju tititd if the) are not present 
lilt progn 1 1 not o fa\orable 
f If in a ti e with in\ol\ement of Kmph 
n It thtrt art no factor pre ent the prog 
n 1 1 pnr If all the factor arc present 
It 1 till ti)t gitd but tcrtainK better 


7 The re ults emphasize more than e\er 
the necc sit) of earh diagnosis and radical 
amputation for carcinoma of the breast 
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GALL-BL ADDER DISEASE IN YOUNG SUBJECTS 

IK ALFRED II lOTTLk MD Sprincfield Ohio 


T he incidence of ^all bladder disease in 
adolescents and patients under middle 
age has al\\a)s been considered as \er> 
rare bv most medical writers Moreoaer a 
perusal of standard works on pediatrics in 
eluding the latest and best te\tbooks written 
in the most interesting and presumably the 
most instructia e w a\ w ould gia e one a w rong 
impression upon this subject and would rath 
er suggest that they cannot be based upon 
actual experiences outside of that of the 
authors since they hardly mention anything 
in reference to gall bladder disease in children 
or at least imply that gall bladder disease is 
a matter of but slight importance m child 
hood and adolescence The writer s personal 
experience and study of the literature has 
however led him to a quite different opinion 
and It IS the purpose of this paper to show 
with the help of collected data that gall 
bladder infections occur most frequently m 
adults under middle age and that such dis 
eases including the occurrence of biliary 
calculi may be met quite often in adolescents 
and young children 

The writer has within the past years 
personally observed 4 verified cases of gall 
bladder disease in patients not over the age of 
15 years the histories of which are given at 
the end of this report This fact was so un 
usual and so much at variance with the ac 
cepted ideas on the subject that the writer 
was led to investigate the literature of the 
age incidence of gall bladder disease with 
special reference to infants children and 
young adults This investigation appears 
clearly to establish the statement already 
made that gall bladder disease is much more 
prevalent m young subjects than has hitherto 
been commonly believed and furthermore 
that as regards the age incidence m diseases 
of the gall bladder and biliary passages a 
restatement of our more exact knowledge and 
a correction of the misstatements upon which 
our beliefs m the past were based would 
appear to be ab olutely essential 


To prove my contention that gall bladder 
affections are found in patients under middle 
age of life more frequently than believed in 
the past I will quote as follows In a senes 
of 259 operations on the gall bladder it was 
found that in over per cent of the cases the 
patient was under 30 y cars of age 

Mann and Wilson (77) in a study of 57 
cases of chronic gall bladder disease in voung 
adults operated on m the early stages of the 
infection found that more than 90 per cent 
were under 35 years of age 

Starr also states that m over 36 per cent of 
cases under observation there was a history 
of biliary attacks before the agt of 25 y ears 

STATISTICAL DATA 

A study of statistics of something like 
25 000 cases of gall bladder disease collected 
from the reports of well known clinics and 
hospitals shows the average age of patients 
at time of operation to be for females ^6 y ears 
and for males 39 y ears Although the duration 
of symptoms vanes greatly the study fur 
ther shows that for females the symptoms 
last from the time of onset to the time of 
operation for an average of 6 years and for 
males 5 y cars 

The shortest ind longest duration from the 
time of onset of symptoms to the time of 
operation were 3 hours and 39 years respec 
tively Of course many factors intervene m 
regard to the time when patients seek surgical 
relief from their suffering But the figures 
would apparently prove that the age of inci 
dence of gall bladder disease is on the av erage 
30 years m the case of females and 34 years 
in the case of males This is to say that 
judged from the statistics one must believe 
that gallbladder infections begin to give 
symptoms m the most active period of life 
and then place the average age incidence far 
below that generally accepted in the past 
With regard to the occurrence of gall 
bladder disease in very young subjects begin 
mng with the case published by Gibson (58) 
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jn 17 ind iniludiiij, c”! e reported up to 
till- tnd of \iigu t 19 7 I h-ixe been able to 
c Ikit 6 ta e in thib period in children 
I hi number would I am sure be greath in 
na L I if ill lb er\cd iasc» hid been re 
portc I I he re ie\ show tint pathalogicil 
ei iKlitnn ot the gill bladder or ilueti were 
ober\ed in children under i •, \tar ol a„c 
an 1 were diigmed b\ the \mptom and 
\erilied either b\ opention or autop \ 

\n out t Hiding kature in this rcviee is 
thit the eoi ire 1 nee 1 far le trequent 
K alTe ted with gill bladder di ease than 
thewhiterie \inther m ittcr a rcgirdsthe 
\Tnpt m 1 that while in man\ cis the 
imptim in chil Iren were t\pieU as in 
adult \et ehildren ire rather inclined to 
einiplunot ibdimin d pain when gall bladder 
di e i e 1 pre ent bee lu e thea arc apt to 
ekr mo t pun to the abdomen Indeed m 
idult min\ amptom ot eholelithia is whieli 
ir ell itie 1 a igueh i tomach and liaer 
tn uble biliou ne indij,c tion daspep la 
etc will be found in Muh a hi torv and ttdl 
olten le id to the dia"no 1 ol bibarv caleuli 
betire marked amptim ha\t pre ented 
themselae I icdcl lno> claims that 
eramji in the ti mieh art caused b\ gall 
tine in ()< lut ol 100 ei e When the so 
t illcil cl i 1 al amjitom are pre ent there 

I little lillieulta inmikin the dia^nosi 

nil oitiRRiNei OF oati stores iv 
aiiM MBjncTs 

It 1 till belieitd b\ mina that gall stone 
pr i twalK nes r leeurdunn" the tir t decade 
1 lite in 1 but rireU in the second It 1 al o 
belieaed that the\ are infrequcnth seen poor 

I I the thirtieth \ ar and that iftcrward thc\ 
beam pr ^.re i\ch more e immon with ad 
\ in in \ ear 

In mere thin 1000 aut p iCs gall stone 
wir I un 1 in 1 e i e in c\er\ o b\ \aun\n 
lij I in I er n p i I 00 \ ear 

It I t ite 1 b\ Hekt tn mil I ic man f6o) 
tint bilnra il uli an lound in per cent 
I illiuluer It lutoji \ after the ixtcenth 
\eir It In b n tateil hiwcaer that gall 
t ne*' in pili nt under \ear of age arc 
quite unu u il With thi tatement the 
w ni r i n t ar.r 


Matheas (hi) thought that at lea t one 
half of the patients upon whom he had been 
called upon to operate for gall stone were 
under \ears of age 

It is quite impo ibic from the collected 
stitistic to (Icterniine (le initeK at just what 
ige biliarv calculi are formed but renew of 
the liter iture has shown that such calculi 
ha\c been found at all age from that of a 
6 month fetus to a patient aged t>6 \ear 

ETIOLOt,It\L COSSIDLrXTIONS REClRDlNr 
6\LL IILXDDER UISl \SP IN \OU\C SLB 
jetTS 

Cert un tt!olo„ieal con idcrations would ap 
pear to support tlie occurrence of gall bladder 
di ca c in \outv subjects 

In the [last it wa fairlv accepted as a fact 
that tvfihoid fe\cr wasgcncrall> thcpreculm 
etiological factor in gall bladder di ease but 
in recent aears and at the pro ent time it 1 
accepted that other pathological condition 
such as influenza appendiciti scarlet fe\er 
diphtheri i etc m the order named can be 
preceJinj, factor 

Medic il literature shows a great decrease 
in the number of t\ phoid cases in the past few 
\car and if thi decrease continue taphoiil 
will be practicallv eliminated 

I he twcnt\ fourth annual report of the 
If "s Cen us Bureau shows a \er) ^.rcat dc 
crease in deith from t\ phoid fe%er e\cn in 
(he face ot an e timated population increa e 
Rut this report also shows a great increase m 
deith from influenza and from this fact it 
I m\ belief that influenza i supplanting l> 
ph>id as the preceding etiological factor in 
gall bl iddcr lii c i e 

The infectious disease of children ha\c 
howt\cr not receneil the attention the\ de 
er\e a preceding lactors in the evolution of 
gall bl idder disease but I think that there 
can be but littl doubt of the important role 
which the c di eases ph\ m infections of the 
gall bla Ider and biliarv tract e peciallj m the 
\oung 

Mim conditions are a frequent contomi 
tant if not in etioloptcal factor and accordin 
to Jane and Jo\ ce (f ;,) in e\ er\ ca e of per 
nieious anamia the\ have come in contact 
with in the pa t few \ ear a chronic infection 
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of the gill bhddcr Ins been po'^itncly dem 
onstnted A small number of ci^es which 
re emblcd mild pernicious inxmn posse sed 
the same tj pe ol bilno mUctnn and upon 
its remoa al the patients w ere restored to / iirl} 
normal health 

Digestuc tract infections no mitter how 
thc) originate must be con idercd the most 
probable origin of gall bladder infections in 
the \er> >oung but this pre umcs a stag 
nation of the gall bladder 

In cholec} stitis stagnation of the bile m 
the gall bladder is the mam predisposing cause 
of infection Hence the stagnant gall bladder 
ma> almost assume the importance of a 
clinical entit\ 

The gall bladder should not be \icwed as 
an activelj functioning organ that rh>thmi 
callj fills and empties itself under the stimulus 
of digestion An enormous concentration of 
bile m the gall bladder takes place with the 
addition of i mucous element \s stated b> 
Mann (76) the most rcc(nt m\tsligations 
hav c proa ed that the gall bladder has at least 
one function mz concentration of the bile 
and pU>s a role in the regulation of intra 
bihar> duct pressure But the flow of bile 
originates in the liver and sweeps down 
through the ducts into the duodenum dis 
regarding in the mam part the gall bladder 
and variations in the bile flow and concen 
tration occur m the liver m answer to the 
various degrees of food stimuli (7) 

The gall bladder as an active organ does 
not seem to enter into the ph>siolog> of the 
bile excretion the outflow from the gall blad 
der appearing to be in the nature of an over 
flow incontinence 

Beciuse of the small amount of smooth 
muscle in the wall of the gall bladder it is 
probabl> more correct to sa> the gall bladder 
ev acu ites rather than contracts 

H> drops ma> be a condition affecting gall 
bladder stagnation As pointed out b> Kehr 
(66) h} drops ma> betransitorv or permanent 
Acute infections of the gall bladder and cystic 
duct of a mild character usuallj are accom 
panied b> h> drops With the subsidence of 
the inflammation the c>slic duct recovers its 
function drainage of the gall bladder occurs 
and the h> drops disappears Heisters valves 


arc swollen beciuse of adema of the mucous 
membrane of the C) stic duct and this ma> be 
the cause of the alreadv described condition 
It IS stated that a constriction of the sphincter 
of Oddi miy be the cause of the same condi 
tion But the most important factor control 
ling the o\ erflow of bile from the gall bl idder 
and biliarv passages is the motilit> and tonus 
of the duodenum as pointed out bj Burget 
(i ) 

I wish to report the 4 following cases of 
interest coming, under mv personal observa 
tion m the past 3*2 years 

Casf 1 September 24 1923 V well nourished 
bo\ aged II >c'irs had abdominal pain and %omit 
mg for 5 dajs before examination Theonlv previous 
illness was measles at the age of 6 influenza at the 
agt of 10 The patient had had dizzy spells and 
vomumg several times during the past vear His 
skin was slightly jaundiced He wasdrowsv without 
opiate The right side of the abdomen was rigid 
and tender with marked tenderness inches to the 
right and upward from the umbilicus tenderness 
over McBurneys point distention and tympanic 
abdomen espcciallv in the epigastric region very 
marked tenderness on palpation just below the 
twelfth rib in the midaxillary line on the right side 
fhe temperature was 102 4 degrees F pulse rate 
106 respiration 44 The blood count showed 
leucocytes 23400 polymorphonuclears 94 per 
cent Urinalysis was practically negative \ pro 
visional diagno is of acute appendicitis and acute 
cholecystitis was made A laparotomy was per 
formed that same night and showed a moderatelv m 
flamed tnlongated high placed appendix kmkel 
and adherent at its mid portion and its distal end 
adherent m the region of the common duct The 
latter was inflamed and thickened Exploration of 
the gall bladder revealed a greatly enlarged mdema 
tous organ (hydrops) under great pressure The 
wall was of a gravish color It contained 178 cubic 
centimeters of mucus which was bile streaked at the 
end of aspiration The gall bladder was opened and 
explored no tones were found With some diffi 
cultv water was forced through the ducts the gall 
bladder was swabbed out with gauze and a rubber 
tube dram inserted Pathological findings indi 
cated that the condition was a subacute appendi 
atis Culture of bile gave no growth The patient 
had an uneventful recovery after appendectomy and 
cholecv stostomv 

Postoperative notes The discharge of mucus 
through the drainage tube stopped on the sixth 
day after operation then bile escaped from that 
time on The jaundice cleared up m 9 days after 
operation The temperature was not normal until 
10 days after operation On March 17 1927 3> 
years after the operation was performed the patient 
was m excellent health 
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Case 2 \ poorly de%eIoped boj aRcd 6 jears 

pres nted a picture of sc\cre illness He had had 
but one previous illness of nny consequence mz 
ca let fever at the ape of 4 jears and after which 
he had not enjoved the best of health His com 
plaint dated from a fc dajs aft r Chri tmas He 
had attacks of colic 1 ke pains in the abdomen on 
c ral occasio s he had diarrhoea fc er anoreT a 
furrclto guc foul breath and light jellow color of 
kin ('not jaundiccdl CTamination Januan S 
1Q24 sho ed the face flushed the skin light veil w 
i c lor the che t neg tivc the abdomen greatly 
!i t nJel ith some rigidity of the right rectus 
II \a verv sens ti e to pressure over McBumev > 
p ntanlthe pigastric region There was sceo mg 
1 no tenderness 0 c the gall bla Ider region The 
t mpe atu e \as 103 degrees I pul o re pi 
rati n 3 Bl od count shov c i Icuc cjtes 13 000 

pol mo ph nucl ar 78 p r cent Urinaljsis vvas 

n g tu V 1 agn ofacut supp ati eappendi 
It made 

\t op toni right r ctu incis on was made 
ov r the app nd x an 1 was arn d rather high The 
p ton al ca itj ont in d serous exudate The 
pp n 1 X was athcr h ghi pla 1 an I the omen 
tu tompletelv s rroun 1 J it but not firmlj at 
ta h 1 Ihc a Ih sion w re re! as d an I delivered 
t of all lomcn an I remo cd The app n Iix 

h ed cute inflammat on As e wc c not sJti 

t 1 that thi oul 1 cause all the symptoms the 
1 on asiengthenei and exploration of the gall 
Wall r V al I a mo I atch dsteilcl organ 
h h coul 1 not b empt cd uid r gentle pressure 
] Ipation rev al 1 a small c meal shaped mass in 
the nc k of g U blad 1 r but it did not have the 
on ten \ of a sto e \ pi ati n faded to with 
Ira V th com nl thr ugh needle but when the 
gall Hall r wa met cd bl ck tarry Ike b Ic as 
p nedout Ih bile was thick and contained sand 
Without liffcult the onical shaped mass v s 
r move 1 from the neck f the gall bladder It had 
the consi t nc ( \ t sand \ iramage tube as 
in ert d in the gall bla Ider and another wa in 
rt d n the ghl kidn \ reg n The patient s 
con 1 cn e s shghtiv stormy compared to 
C cs I an I 3 altho gh he ma le a comptet re 
CO r\ V I agno s of cholchthias cholecystitis 
an 1 acut suppurati e appcndiciti \ as made 
Ch 1 c to tomv and apj n 1 ctomv were per 
f rmed 

The p tholot cal findi gs shov cd an acute sup- 
purati ppcndicit The b le ga c a culture of 

mixed infection 

On Janiiar 10 10 7 th pat ent was a robust 
h Ith 1 di a lual enj ing good health 

C V t 3 \ w 11 le eloped but obe c g rl aged 

1$ ar had had the u u 1 d case of childhood 
an 1 diphth r a and mllue za in ig 3 She had not 
h i sc Ictfeiern rt\ph id On Febnia i 194 
the p licot gave a h torv of typical g II bbdder 
1 ca c In Jul p 3 sh b gan having hat as 

d agn 1 as ind ge t on The e attacks ere sud 


den m onset and accompanied by vomiting and 
pain in the epigastrium radiating to the back via 
the ribs and right shoulder There was no hi tory 
of jaundice of the skin until the present time al 
though the sclcrx were occasionally icteroid in 
color There was soreness on deep palpation in 
the gall bladder region but there was no ng dit\ 
and there were no palpable mas es She gave b rth 
to a child On \o ember 2 1923 and mce then had 
bad attacks of pa n every week in the galf bladder 
region but with no definite relat on to meals and no 
hills or s eats Occasionally light pastv stools 
vere passed The last attack occurred v eck be 
fore admission and required an opiate Her tem 
peratu e was 97 S degrees F Pul e was 02 resp 
ration 4 Blood pre sure was 110-65 Blood count 
was leucocytes 9 00 r d blood cell 315000 
hxmoglob n 70 per cent The patient nursed her 
baby up to the time of her entrance to the hospital 
Unnahss on February 5 1924 showed a specific 
g avitv of 10 4 a trace of sugar negati e for 
albumin acetone negatne bil negative On 
February 9 the specific gravitv was 1032 and there 
was 0 s per cent of sugar A pre operative dng 
nosis of cholel thiasi chronic cholecvstitis and 
chr m a; pcndicit s was made 
On February 10 an operat on with a high rc lus 
inci on V as p rformed Adhesions of the gall bla 1 
der li r intestines and peritoneum v ere released 
The gall bladder v as normal in ze bile v as aspi 
rated and was of no mal con 1 tenev The organ 
was opened and explored Thirteen facetted stones 
were removed One stone m the cvstic duct v as 
milke I back nto the gall bladder and removed A 
second stone in the cvstic duct near the ampullar 
end was crushed and removed The other d ct 
were clear A total of 15 stones wa remo d The 
I rgest stone v as the si c of the end of the little 
fing r A rubber tube dram was inserted in the 
gall bladder Explorat on of the app n i x sho cd 
It to be ret ocaicallv located adhe t and in a 
state of subacute inflammation It was remo d 
I athological find ng indcatedasub cuteappe d 
Culture of the bile was negative The patient had 
an unc entful convalescence and as di charge 1 on 
Februa y 24 cholecystostomy a d appen iectomy 
having been p formed On March t 1927 th 
patient reported that she had been in good health 
s ncc the oj crat n 

Lasf 4 A f irly well de eloped g I sm 11 f r 
heragcof4 year and under weight asadmttcd 
September 10 1926 She had pain in the r ght s d 
lo er and upper quadrants and rigidity of the ghl 
rectus She complained that vomiting an I f r 
h dbeen present f r the past davs She h d had 
stomach trouble for cars f flowing infl enza 
and had h d three pre nous attacks ith sv mptoms 
s milar lo those of the present Ilness L am a 
I nrevcaled anabdomen greatly d stended ngid tv 
of nght r ct s t ndern ss over c tire abdom n 
marked at a po nt 2 inches to r ght and up a d from 
umbilicus slight tenderness 0 r McBurney s point 
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bladder «erc thickened and \er) dirk in color On 
account of the child s condition the gall bladder was 
not drained no stones could be palpated Con\ales 
cence was retarded ind complicated with aettonuna 
lostoperatue diagno is acute gangrenous ippendi 
citis acute cholecistitis I athological examination 
revealed a gangrenous appendix I ostopcrativc 
notes September II 10 6 CrinaUsis revealed act 
tone and diaceticacid thrceplus Thisconditionper 
sisted until September 2 Temperature 103 to 104 
degrees F pulse from 120 to 140 rtspintion 44 to 
48 up to September i Temperature recL<kd from 
101 degrees (September 2 ) to 99 degrees F (Sep 
tember when it became normal I atient was 
discharged on the twentieth dav March 10 10 7 
patient was enjoving good health 


STATISTICAL SLMMAR\ 


Females 
Not stated 
Total 
A es 

Fetus (6th and 8th month Cases 2 1 and 34 
\ei bom 

\er> joutte, (age m daj ) 

Infant 

Child 

Les than i vear (x month to i >eari 
Between a es of x and ^ jears 
Between a es of j and xo vears 
Betw eeti a es of to and i ^ > ears 
Total 
Calculi 
Present 
Absent 
Not stated 
Total 
Jaundice 
P esent 
\b enl 
Not lated 
Total 

ChoIec>’st tis 
Wth calculi 
\\ ilhout calculi 
With jaundice 
Not stated 
Total 

Calculi m ducts 
Cj-stic 
Common 
Hepatic 
Not stated 
Total 

11} drop of gall bladder 
Infection of gal! bladder 
MaUgnanc} of gall bladder (Cases 180 a d Si) 
Largest number of calculi found (Case 199) 
Diagnosis 
By svmptoms 
Operatioiij 
Autops} 

Total 
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BRAIN-FLAP— AN INFREQUENT OCCURRENCE IN CLINICAL SURGERY 
Its Experimental Production 

B\ REGINALD ST \ Iin\T!iam D M B Sc (0\0'i ) Cairo Egypt 
I I IPhm lyRylShlfMl Egypt u U ty 
AND 


ARNOLD k llENRN MB B Cii 
P f« f Cl c I s g y d D ect f th S 

I N 19 3 Sir William Wheeler (la) de^enbed 
a remarkable condition Avhich he had 
obseiaed during the course of an mtra 
cranial operation 

The patient had been admitted to ho pital 
;\ith his forehead bruised and ccrebroNpinil 
fluid trickling from his nose He was breath 
mg hea\il> and when his skull was opened a 
marked rise and fall of the frontal lobe 
occurred with respiration Another feature ot 
the case was the presence of air beneath the 
dura a condition which has been termed 
pneumocephalus or mtracram il aeroeele 
With the exception of Wheelers obscr\a 
tion we ha\e found no reference to an\ men 
tion of a marked respirator\ c\cur ion of the 
brain in the course of an operation but it has 
since been the fortune of one of us ( \ K H ) 
to observe this condition on four occasions 
In the first case the condition appeared to 
ward the end of an operation for hvdrocephal 
us in a child performed b> a former colleague 
jMr A A ^IcConnell at the Richmond 
Hospital Dublin 

In the second there was a leak of ctrebro 
spinal fluid from a dilated cerebral aentncle 
which had been opened during an exploration 
for abscess of the temporal lobe 

In this case the expiratorv excursion of the 
brain w as flrst seen at the trephine opening on 
the tenth dav after the operation while the 
case was being dressed and it was then 
demonstrated to our colleagues Prof Biggam 
and Dr Barrada 

In the third patient who had lost much 
blood and was breathing heaviU very large 
cerebral movements were observed after the 
removal of an extensive depressed fragment 
of the frontal bone just in front of the v ertex 
which had deeply indented the dura without 
actuall) piercing it These large movements 


(Diiiin) TRCSI Cairo Ecatt 
1 U t R y l S:h 1 ! Med Egypt U ty 

w ere obscrv cd for a period of ^ minute during 
the closure of the wound 

The fourth patient had suffered an injury 
so similar to that m the third case that e\ en 
before the skull was opened we ventured to 
predict a re piratorv mo\ ement of the brain 
This occurred at once on the raising of the 
depre bed fragment of the bone and s>n 
chroni/ed exactlv with a deep inspiratory 
gasp but after > or 4 diminishing excursions 
the brain cea'^ed to move In this case the 
bone fragment had penetrated into the (su 
penor) sagittal sinus 

Dr \hmed Handousa surgical registrar to 
Ka r tl \ini Hospital who operated on the 
fourth ease has since observed an exactlj 
similar condition in i fifth case the occurrence 
of the movement which was large at hrst 
which bvnchromzed with respiration and 
which proved to be onl> transient 

In evcr> one of our clinical case it was 
clcarl> seen — m the first ■, repcatedlv — that 
with expiration the brain bulged outward 
toward the opening m the si ull and that it 
receded inward from the opening with m 
spirition 

1 hese unusual mov ements of the brain are 
so large that from analog} with the flapping 
of the mediastinum which occurs with respi 
ration in open pneumothorax w e hav c v en 
tured to com the name brain flap 

In the first instance w e w ere led to mv esti 
gate this phenomenon b} experiment because 
we believed that the occasional presence of air 
within the cranial cavitv after fracture of the 
skull might be found to be in some wa} con 
nectedwith t 

It was soon found however that while 
the apparent explanation of brain flap in 
terms of v enous aspiration during the inspira 
tor} suck of the thorax might at first sight 
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seem ob\ious and complete the condition in 
fact afforded a problem of ome complexitj 
lor thi reason mc ha\e at present confin^ 
our experiments to its elucidation Icaxing 
the original question of intracranial aeroccle 
for further tu(l\ 

LITER \TURE 

\\ 1th the exception of the paper bj \\ heeler 
alrcadx referred to \ e ha\ e been unable to find 
an\ reterence ta the phenomenon of brain 
flap in am surgical publication It would 
seem that Wheeler himself was also unaware 
of the existence ol anx such publication 
I he textbook both of surgerx andph>siol 
o^X axailable at the time were also silent on 
the point \gain such journals osxxere access 
ible ga\ e no hints as to whether an> work had 
been (1 me on this subject or not In conse 
quince we decided toperform the expenmental 
work indhipedthat during the summer xaca 
tion one of us would be able on his return to 
England to make a lurther search into the lit 
eriturc Fhi wa lortunatclx the case and 
through the kindnc s of Sir Charles Shernng 
ton x\e arc able to cite some earlier work, of 
which prcxiouslx we had been in ignorance 
Mos o (,) wa able to examine the moxe 
ments of the brain in t case in man in which 
thraugh injurx or disease the coverings of 
the brain had been de troxed He ob crxed 
pul ation due to both the circulation and the 
re piration To u it i somewhat surpri mg 
that 111 recorded change in volume due to 
rt piration are o mall in comparison with 
tho e due to the circulation In our work as 
will appear liter the latter were onlx occa 
lonillx ob trxed while the former might be 
andoftinwerc \erx exten ixe Mo so attrib 
utexl the ihangt in volume to xanations in 
the blood content ot the skull following on the 
re>pirator\ movement Naturallj he was 
unable to determine the effects produced bv 
ueh proec<lure> a section of the vagi 
\ paper b\ Ko\ and Sherrington deals with 
\ inalion in iirebral volume (8) The work 
there Ic'Cnbexl wa undertaken with the 
tlc^irc ti determine the presence or ab ence 
of a \ a om it ar upplv to the cerebral v e scl 
Fhere were certain difference m technique 
between their experiment and our and if 


we remember the differences between their 
objects and ours it is not surprising that thev 
onl> incidentallv mention the effects of respi 
ration on the cerebral volume As far as the 
procedure m the two sets of experiments is 
similar the results show a close resemblance 
a fact which gives us the greater satisfaction 
in that our work was done in complete i^no 
ranee of the earlier publication 
These two publications are the onl> papers 
in V hich w e hav e been able to find accounts of 
work done under conditions similar to our 
own in that the cranium has been opened and 
Its contents exposed to atmospheric pressure 
during the whole of the experiment Hill (3) 
has published the results of experiments on 
the actual cerebral volume but with the 
trephine opening blocked All other work 
such as that of Knoll (4) Becht (i) Weed 
(10) andver> man> others deals solelv with 
intracranial pressure and almost al\\a>s un 
der the conditions of a closed cranium 

EXPERIllEVTAt UETIIODS 
To the purpose of this re carch dog of from 4 to 
5 kilograms n eight hav been us d In the 
aril r experiment ether given b> the open 
method V as u ed as the ans thetic but it as soon 
f und pr f rable to adopt the method of intratra 
chcal nsufflation of ether using I aimers ideal 
respi ation p mj 

Bio dp Sit < Th sj stem c blood pres u e v as 
ecordc I b> means of a mercurv manometer con 
netted to a cannul netted int the femoral arter> 
usu llv on the ight side \ c nnul m rted into 
the fern ral ve n of th other s de perm tied such 
ntro us injection as e e required to be made 
R< p atioi Varou methods of reco d g th 
espraton w re use 1 such as Gunns steth graph 
{ ) Foe Teas ns h ch will bee me apparent the 
latt part of the pap r m thod h ch invol the 
r cording f movement of the tho a r ab iomcn 
e discar led m fa or of wh ch e ables vana 
t ns 1 the intrathorac c negat vc p css re to be 
ecordc I Forthi purp e two glass tube one long 
and one sh rt v cr filled b> means of rubber corks 
to a t o necked U Ife s bottle of a capacit> of i 
liter a 1 bo t three fourths fille 1 th water To 
the long tub h h op ned \ II b lo the s rface 
of th ter in the bottle a short th n ailed metal 
tub was conn cl dbv means of rubb rt bng The 
oth r I cmitj of the metal tube sfashi d nt 
a be Id end The short glass tube as s m l3rl> 
onn ct d to a lei cate tambour A small inn 10 
as ma le through the sk n an 1 de p fas a over an 
nterco t 1 space a d the be el d d of the metal 
tube inserted B> mea of a purscstr ng sut re the 
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Fi I The uppennoit line represent the chan es m 
negative p essure in tie thorax lowering of pres ure 
le in piration causin^. the le er to mo e downward 
The middle section records changes in intracranial olume 
reduction causing the lever to descend The next pa t 
Corresponds to the sjstcmic blood pressure Bel w this 
are two lines the upper gi ing the Ic el of zero blood 
pressure and the lower intervals of time corre pondin to 
2 seconds The figures at the right hand side corr spend to 
the height at which the blood pressure record r wo Id 
stand for defimtelevelsof pressure A ph)^^ isusedas 
a convement abbreviation for occlusi n of the tracheal 
cannula These observati ns applj > it h n I td t 
all further tracings and no further repetili n of these re 
marks will be equ red So far as possible in this a d all 
other tracings the various lines ha e been so arranged that 
'ertical bnes drawn f om top to bottom would show 
Synchronous changes in each I ne 
On commencement of asphyxia there are immedi 
atel> large changes m intrath racic pressu e Sim larlj 
the intracranial volume le er p e nouslj stead) shows 
rapid movements growin" mo e pronounced and at the 
same time tlere is an increasing lowenn of the 
w-hich It returns increas n" t a maximum The blood 
pre<sure remains generally stead) alth u h the respiratory 
waves are greatl) enlarged At the end of asphyxia 


skin was drawn closclv around the tube to form an 
airtight Joint The tube was then thrust through 
the intercostal muscles so producing a connection 
between the pltural cavitv and the Woulfe s bottle 
\n\ variation in tht pressure within this cavnt) will 
cause the water in the long tube to rise or fall which 
in turn wilt abstract from or add to the water in the 
WuuHc s bottle and so var\ the pre sure in the air 
space above the water The tambour will be affected 
b\ the variation in pressure and the lever will fall 
with a decrease and rise wath an increase of intra 
thoracic pressure C iv cn a sufhcienth large tambour 
It would be possible to connect the intrapleural 
cavitv lircct to the tambour but the changes of 
pre sure are so great that tht size of tambour re 
quired wouH be quite impracticable The Uoulfe s 
bottle I inserted into the svstem to reduce the pres 
ure variations to be recorded and the size of the 
tambour required The larger the amount of water 
in the bottle the larger will be the movements of 
the tambour lever for anv given change of intra 
pleural pressure and vice versa 
Brim ihip To obtain records of the variations of 
intracranial volume which form the subject of this 
pajier the temporal mu cic on one side usuallv the 
left wa rclleeted and a hole cut in the parietal 
emincntc bv means of a trephine centimeters in 
diameter Care \as taken to avoid damaging the 
dura mater and twice onlv in the whole cries of 
experiments did such injur> occur Sometimes there 
was severe hxmorrhage from the diploe which xvas 
controlled bv means of a piece of muscle and pres 
sure When bleeding had ceased an instrument 
made speciallv for this purpose was inserted into 
the opening This was made for us b> Mr I rice 
late of the Phvsical Department of the Egvptian 
Minisirv of the Interior to whom we desire to ex 
press our gratitude A piece of brass 3 3 centimeters 
in diameter was turned down at one end to a diam 
cter of 7 millimeters The other end v as fashioned 
into a cone of the exact dimensions of the hole left 
bv the conical trephine A flange of the full diam 
eter of the brass was left at a distance of milli 
meters from this end The conical portion was bored 
out to an internal diameter of 16 millimeters and on 
the outer conical surface a fine but deep screw thread 
was turned A hole 5 millimeters in diameter was 
then drilled from the narrow end to join that from 
the wide end This instrument was screwed into the 
opening in the skull and to insure an airtight joint 
a strip of vaselined gauze was wound between the 
skull and the flange round the junction of brass and 
bone Connection was then made b) means of rub 
ber tubing to a volume recorder made bv Messrs 
Palmer of such delicacv that a change of mtra 
cranial volume of one tenth of a cubic centimeter 
caused a movement of the writing point on the sur 
face of the drum of 2 centimeters of arc 

the CIS an almost compl te cessation of the movements 
of the V lume le er and the on i al le el is rapid!) re 
attained The respiratory movements remain 1 rgc on 
account of the pre lous depmation of ox)geD 
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ESrERISIFNTAl PtbULTs. 

In th irl r tag of th ork no attempt \ as 
i t r 0 J th cha g n i t era al lume 
I r t n nl f the dura mite b i cons d cd 

tl t Th mo lent f th m mb me ere 

bt 1 and f und t be r^u t c l e asjt 
t f 11 in no 1 ns t i pthof leral 

ill i It 0 f u dthalth p blcm as 

bn n nple c 1 1 1 t app tl> c ter 
I R t th p lucti r th r of th m \c 
t It fo Ithat n 1 fl r nt nm ! und 
p tl th am pm ntal nd t o the 

I ir i liti m fiht r m ght n t pp r and 
th t h pr t th lat n in ntra a 1 

! m Rht did n id r W 

\ a an tip m ntal m th d had b en 

f II I h h could f spect I t g e cc ful 

It th r a n U nsta th rcc ding of 

th tl ntn a nl lum a t k n m 

h n I 1 J I r nt p f rm d th a vi to 

I I ht g th n tur f the fa tor nc cd and 

tl har tk b ahnthpodtnf bra n 
dp Ih pirm (pefrmdnco ncct n th 
a h f th M. la t ill be on 1 cd c lat ra 

/if f Re Pi I 0 1 

In tl 1 I e tx m ts It a oon r cognzed 
th t th 1 k gi f th dura f pr nt wasprac 
t all n h nou itb n pr tio It was also 

f I th t ith normal q t r p rat on such 
m m t f tl c riU g po nt 0 th drum as 
m ght r \ r\ mall n sp t of the gr at 


ma nihcat on produced b> the lever If on the 
oth r hand the e e sled an> impediment to the 
ent V of air to the lungs such as the pre cncc of 
mucus in the trachea these mo ements at once be 
ca no ia ger Attempts were then ma le to imped 
th a entry This was done in the ea li r e pc i 
ments b apping a cloth arou 1 the an m I s 
muaate n 1 tore bh compres ng the mouth and 
nose th the h nd In the later work htn the 
m th d oCm ufSation of ethe through a tube in the 
trachea had been alopted for anesthetizing the 
an mal the open ng of the cannuli v er closed \ith 
the fing r and thumb a f more efTaent metho 1 
It was then f und that thou h brAin flap for 
ason to be ad iuced later as not n c ssar Iv in 
due I b\ thi procedure the extent of th mo e 
m nts if pr ent as verv g eatl> enlarg d or if 
ot previouslj pr sent the> might be ca ed to 
occur \ga n the in tant the ob truct to air 
entry v a remo cd the s e of the movem nts im 
med telv b cam le s n d rapidl> ret rn gto that 
h ch had bta ed b f e the int rfe cnc ith 
r p ation had been eff cted Thi was th case in 
sp te of th fact that the a imal w as oft n martc Il\ 
h>pcrpnce]C as a result of the dcpri atio of oxvgen 

(hiR r> , , 

In \ cw of these facts the method of recording 
variat ons m the ncgati e i essure in the pi u al 
cavitv was ad pted It was th ght th t th w uid 
give a f rcl arcr idea of the co d t ns btainingin 
that ca t as a re It of re piration than c uld be 
given bv an> method dependent on the measu e 
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Tu 4 ^ tracing from a moribund dog m winch re piration took the form of ^asps 
The immediate appearance and disappea ance of brain flap on occlusion and release 
of the tradieal cannulaarecharacten tic The synch onicitv of th movements of the 
volume and respiration levers is uell marked 


ment of changes m diameter or volume of the chest 
or abdomen 

Dittsion and stmulation of the lagus Another 
method of demonstrating the close a^'>oclat^on be 
tween brain flap and respiration was sought If one 
vagus nerve be divided in the neck the other being 
left intact stimulation of the central end of the cut 
nerve will cause cessation of respiration with little 
or no accompanjing change in the systemic blood 
pressure Bram flap wras induced in an animal and 
when the movem nts of the intracranial volume 
lever were pronounced stimulation with the faradic 
current of the central end of the cut vagus was com 
menc-ed At onc< the movements of the lever record 
mg volume and respiration ceased Immediately the 
stimulus was stopped they recommenced This is 
displayed in the tracing reproduced as Figure 2 If 
both vagi are divided stimulation of the central end 
of one causes a considerable rise of the s>stcmic blood 
pressure due to stimulation of the vasomotor center 
alone without the concurrent depressor refiev which 
will he present if one nerve is left intact In con 
sequence the results obtained under these conditions 
are of le s value as will be more tcadil> appreciated 
when the experiments described in the next section 
of the paper ate considered (Fig 3) 

Gasping Figure 4 is a reproduction of a tracing 
obtained from a moribund dog In this animal res 
piration consisted onl> of a senes of gasps While 
the air entry was impeded the movements of the 
levers recording variations in intracranial volume 
and respiration respectively \ ill be seen to be exactly 
synchronous both moving downward with inspira 
tion and upward with expiration When the obstruc 


tion to respiration was removed there was a short 
period of more rapid respiration soon followed by a 
recurrence of gasping It will be ob erved that 
though the movements of brain flap are well marked 
while the tracheal cannula is blocked they cease at 
once on the removal of the obstruction to air entry 
and do not recur with the reappearance of gasping 
Association of I ram flap and respiratory mo ements 
iLtIb inflated or deflated chest Another type of ex 
penment was performed to demonstrate the de 
pcodeticc of brain flap on a further decrease of the 
normally negative intrathoracic pressure Figure 5 
15, a reproduution of a tracing which may be divided 
into two parts In the first the tracheal cannula was 
Occluded when the chest was at its small st volume 
at the commencement of inspiration When the can 
nula was closed the pressure changes m the pleural 
cavity were immediately greatly incr used the nega 
tive pressure becoming more negative with mspira 
tion Brain flap appeared at once the movements of 
the lever being practicallv at their maximum from 
the beginning In the second part however the air 
entrv to the lungs was cut off with the chest dis 
tended at the end of inspiration Under these condi 
tions a period of time elapsed before the changes in 
intrapleural pressure with respiration became much 
increased At the same time as can be seen from the 
tracing bram flap began at once but the movements 
were very much less marked being verv small at 
first and gradually increasing to about half the size 
of those obtained in the earlier part of the tracing 
btimulation of the phrenic nerves It was thought 
that information might be gained from the results of 
artificiillv induced movements of the diaphragm 
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1 sTdm ittJelt hpVlwnVr 
f] p i th i K c f ’fP n f th th In th 1 ) I 
pi ph i V, ratn cdtthedi pratn 
Ihm nt fbthth p tnad Iml 
a rl) m mal tb>, nthiths dpt 
ihy 1 b K n t th d f prat Th mo 
m t f b th 1 e msU t b n th f, ad l)v 
S M la L I t tu n th f th th 
p tn t Ih prat O' fra raad itb st th 

g pn th p r m l th I t m p d « th 
r rat 

The phren c ne a dated in the n ck on both 
sis Ihis snot asv in th dog a then v arise 
asb nchesofth b ach al not of the ervira) pIcTu 
Because of lh» t a usualK tmpossibl t i oUte 
m re ihar a pa t pethao i\<.o thi I of th n r\ 
ithoutthe sWofinjutt th pleuraorgr at\i ns 
Th n r et then st mulat d simult neoush 
\ nh the cl tro fc pi c d in s ri s so a to nsu 
the e 1 ng th m amount of current bt b th 

ncr c Thr t\t ofstimulaton r tmploied 

1 k sho ks sh? t nd Jonj, faradiz tions The 
tra h 'll annula as oc lud d b for b t onl\ just 
b for th mm em nt ol the stimul Ho 

Fgur 6 shi th r suit of i 1 ng farad zit n 
Thcr \ a an mm d t nip ofou d d minution 
of intra aniai olum compan ed b\ con d r 
abl iu ti n of ntrapl u 1 pres ur \s t was 

impo bf t isolate a 1 t mul te the whole n e 

It as impo sible to obtain a t tan c contraction of 
the \h k d aihragm 1 con cquen sm H iro 
menl of both 1 foil the fir t b g mov mtrt 
It ill be n 1 th tra ing that the mtra amal 
olumc although n t r maining at it mi mum 
p nt lo s not r tu n t it rigmal sz until th 
stimulat on h a d Th p obabh t b at 
tr but d to th sti nulation taus ng the d ph gm 
to rema n part alt contr cted Du ng the period 
of stimul tio th arte al blood p es u e rose b t 
th nr pirat r \ s superposed n the 

t a ing No r ult re btai ed from stimulation 


of the nerses nth si gle shocks but short periods 
of faradization jitllei tracings similar to th one 
aireadj described 

Ttierhiias Figure 7 i liken from a tracing 
rcco led on a rapidh moving Irum and permits a 
dos r analjss of the time relations bctiecn th 
raovem nts of the 1 vers c oriiin^ changes in the 
intracranial volume and in inlrathoracic pressure 
respectiv !> Careful measurement ho cd that the 
t olc rsreachedthcirjo cstpointssimultancouslj 
On the other hand the Commencements of th sc 
mo emcnls were not synchron us the intnthorac c 
pressure being considerablv foiverc f before any 
change m the intr c an al volume tould b detected 
Th e p ratorv phases hov c cr an closch parallel 
to neanotbe iilb some fendenci forth rcstora 
t on to the n rma! of the intncnnial volume to pre 
cede that of intrathoracic pressure Other tra ing 
ha e b n simd rlv a alj ze 1 The onl ap; rcciablc 
difference bet cen the f nd ngs m th sc an l the f nd 
mg al cady reported as that the e mav be a hg in 
the p olu tio of the mar mum d crease of mtra 
canal olume as ompa ed with that 0 / infratho 
racic pressure This was more notic able in th c 
c ses in hich th movements obta ne I i c e very 
largcanlm v be and verv probably i nslruroentaj 
mo gn du to the me tia of the mo ing lev r 


I iSii ic oj \rt n \ r rss c 

4t t> st ( as gencralJv f und that at th begin 
nmg f an erpennent e on the mo t vtg rous m 
spiratorv mo ment couple 1 \ ith c nsid rabl re 
sistancetoai ent > produc lonh en small mo c 
mvnts of the Ic er reco di g changes in intr cran al 
olumeorevcnno eatall 0 cas onalK lb rcmi hi 
Ic a fev m cment of the lev r ea h smillcr than 
It p etl ccssor an 1 the wh !e dvi g a v rap IH 
although th r sistanc to br athi ig wa still main 
t d fFig 8 ) 

On th other han I aftc the ctpc iment h d been 
n progress for s me time it a usually po s bl to 
niucc quite la g mo menls f the i I acranial 
I er usi g method appa cntl cxaclh th same as 
thos hich h 1 { e lou U fad d In th fi st cas 
the anim 1 \ si good condition v Ih no mal blood 
pro ure In th sec ni the re ult of the op rati c 

ml f nc had mp ired ts c nd t n »th u ualfy 

but by no mea s al a a lessen I bloo 1 pr ssurc 
It w thought th refore that on of the cs ent I 
factors V as a fower g of the \ stem c I food p tssu e 

t grf hmlat Them t ob lou of te t 

ng thi hvpothcsis as to st mul te the pc pheral 
end of a ut gu n r c d r ng a p nod of g ro s 
r sp at on ith the tr ch al cannul block i tv 
pe me ts ere performed on these 1 nes and a trac 
mg from o e is rep oduced as Figure g From th 
it ill be seen that cl sur of the tracheal can nla 
pr ducid small mo cments f brai flap ct ctly 
mlartotho shovn n Figu t 8 When the ha 1 
ceased the peripheral end of th culvag r e'vas 
stimilalcd ith th fa adic oi ent Th blood 
p es ure f U at once to about half its p cvious height 
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Fi 6 To si ow the rc iilt of s multancous fa ad zation 
of both phrenic nerves \ rapid diminution of intracranial 
volume occurs simultaneous!) with a similar d minution r f 
intrathoracic pressure caused by the sharp descent of the 
diaph agm 

1 ig 7 This tracing was taken on a rapt IK mo\ing 
drum to permit anal) sis of the time relationships between 
the movements of the respirator) and volume levers 


Fig S This shows the t)pe of brain flap which occurs 
occasi nally at the commencement of an eaperiment 
C nncidcnt with the commencement of asphyxia there is a 
sharp fall of the volume lever but with each successive 
respiratory movement the extent of the excursion of the 
V lume lever IS less the whole dying away rapidly TTiis 
occurs in spite of the continuance of the resistance to 
breatl in 


and as promptly recovered on the cessation of the 
stimulation No sign of brain dap was observed 
either during or after the period of stimulation The 



smaller than those in the preceding fi ure a\hen these 
had ceased the peripheral end of the cut left agus was 
faradi ed The blood pressure f 11 considerably but al 
though the tracheal cannula was blocked the e were no 
signs of brain flap A repetition of the e penmeat v as 
al 0 wiithout result In this tracing the resp ratory lever 
moves upward in inspiration 


whole experiment was then repeated with similar 
results 

The ejject of hislamtne Another possibility was 
that brain flap docs not occur without the coexist 
cncc of some degree of shock Undoubtedly the 
combination of anesthetic operative interference 
exposure etc would be likely to cause this condi 
tion which was probably always present to a greater 
or less extent after an hour had elapsed from the 
commencement of the experiment at about which 
time brain flap commonly made its appearance 



Fi xo To show tl e result of the injection of histamine 

The usual profound fall of blood pressure occur ed but in 
spite of V „orous inspiratory movements no trace of brain 
Ikip could be seen The respiratory tracing was taken with 
a stetl og aph the lev er moving upward m inspiration 
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r I C flph Ic d<lby phv bo t m II s m f 
Jelw jetdtj IvTb vpecl d e f hi d p s I 

a J w th t ih 1 mfU i fb nfl « K sp t d d 

i j th t ti t ph 


\p'i n n th CISC cn cli callj an 1 I c ibcj 
arh shock mu t In e b«en pr ent ofi n n a 
\cr\ ma kcd ieir e 

lo imitate su gic I shock small do cs f h t m 
inc ph sphate lab ut m digram ) r nj t J 
ntr \cn usUcarhinan xp r m nt h att mpts 
t p luce b a n ll p bv 0 Is n of th tra h al 

nula had al a U been f un I t > f ul \ tn ng 
r pro lu cd in Figure lo 1 pi \ the h ra t ti 

pr mpt a I s \ r fall of ast m c H i pr e 

hi h folloi th intra\ n u a imi str u of tbi 

Irug At tl same l m cclusi n of th tra h al 
cannula pr iuc 1 not the faint tsg of brain flap 

Id e It The mo t c tain metho 1 of i d c ng 
tl CO dition a founlt b th admo t at on 
tnt i n uslv of small d sc f air n In (ab ut 

iilli„ am) The u ual imm 1 ate a I pr n unc I 

IT ct on the s\ t bl od pr ure f II d ah h 
might e t 1 or 300 mill gram f mcrcu > 
T\h n th imm i at ff t f th irug hal p ss d 
olT the bl 1 I ur f 11 to a 1 lb) that at 

I ich it h 1 b n 1 1 th 1 J cti n It a as th n 
fo 1 that in a animal in hi h the eh Jp a us 
1> b n:) m m nt of th int acranial \olume 

lea r foil o I s n of th trach al can ula 

I ram flaj w r a i la pro luc d b> th meth 1 and 
that th c ur n f tl I might b v ra larg 

Figur II a tra ng cpr iuc 1 to 1 pi a th sc 
po nt \ftc a 1 the a mal remand scnslae 


to thi I catment for ome time usuall nt I the 
cn 1 f the experiment Occa nalla t 0 1 j tions 
f a Ir nal n cr fo n 1 ncc ssara 
Id I th I t s It II Is Fu th r 1 r a 

t n aa c th ml n mal tl us r ier i n 

suia I o clu >n of th tn h 1 ca ula Hr 
f1 p a nJu 1 n th u u 1 ma ner a d a fu th 
I ) t n f Ir nal: gi n It as th n fo 1 tl at 

P p ss Uh th r f th sasttm art 1 1 pr 

su the r tl s in 1 t acr niai aolu cl 

th gh thcr m ght b a 1 ualla as a nt t e 
the t tal olum h le th bl i pr u 
si go Juingth period in hich tr mam ip c 
tic 11 on tant n the m xim m it I ll It 
or c n impo 11 to m i c bra ji flap b\ o lu cn 
of th tr h al cannula h c er aigo u th 1 


prat ra mo cn nt might b Uh h r 
th bl o 1 pre urc had comm cd to f 11 b cau e 
of the fa 1 ng f th ad enabn act on lb mo ment 
of brain flap could be indued c s la but at a mu h 
hghrl V 1 of blood pr u th n that at hich th 
m \ m nt ad h Ic the pr urc a as ri ing (I g 
i) It as also obscr e 1 that if the ri c of 1 loo 1 
p u as 1 a as a e ult f the ae V g ad 1 
nj ct on of a Ir laiin the limi ut n in s sc of th 
mo tm nt f th intr nial aim! ^ 
als g adual aara g m or I s h a th 

ri e of the blood p es r shoi n b> the trac nga 


in I gure 13 
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Fi ij The frst pa t f tbi tncin sh \%s ihe aJn lilj n of f ram flap b> the 
intravenous injection f a JrenaJin }u 1 as in Ibe J t hj.ure In the second part 
h \ ever tt will be cvi<l nt Ih t at a tim vhen the \ temic blood p cssure avaa 
still at a hei ht above that at wh ch b am llai had p vi u ceased iWogh bel w 
jtamaaimiim a ph>*aia was al I to < indue th conditt n F r exact svnchronicity 
I etween the volume and [ ( J p sure tra n s the latt r should he tran ferred 
one sixteenth of an inch t the I ft 


Iiijlticncc of Interference dtllt th Cer brat 
Ctrciifiitiot 

At first attempts were made to examine the re 
suits of occlusion of on the one hand the carotid 
arteries and on the other the external jugular veins 
the internal m the dog being remarkabh small or 
even absent No definite results were obtaineil from 
this procedure alone It was thought that this was 
probabl) due to the very efficient blood supply 
afforded by the vertebral vessel In consequence 
the method of ligating these vessels was emploved 
which was introduced bj Sherrington (9) for the 
decapitation operation in cats In this a piece of 
stout string is passed bj means of a packing ntcdle 
la front of the vertebral column and the end brought 
out on the dorsal surface of the neck The muscles 
of the back nnd sides of the neck are then divnded 
and the string tightly knotted at the back so that 
the vertebral vessels are compressed against the 
spinal column 

Occlusion of the carotid arteries After both arteries 
had been freed from the other structures contained 
m the sheath a ligature was passed loosely round 
each in such a manner that vvhen the ends were 
pulled the lumen of the vessel would be obbterated 
without at the same time any risk of damaging its 
coats On release of the ligature the blood supply to 
the brain was instantly restored The natural result 


of ocvluding these arteries after the vertebral vessels 
have been lied is to stimulate the va omotor center 
b\ the resulting anxmia of the medulla and so to 
cau c a rise of blood pressure This in fact did not 
alwavs occur probably because of the extensive 
anastomoses described by Hill (3) between the 
intercostal and spinal arltncs 

After the experimental animal had been rendered 
sensitive to occlusion of the tracheal cannula the air 
entry was checked and as soon as brain flap was 
established the carotid arteries were occluded usual 
I\ simultaneously The result in most cases was a 
fall m intracranial volume coupled sometime with 
an increase m the size of the excursions of the lever 
On releasing the ligatures there was a rapid increase 
in the intracranial volume together with a reduction 
or abohtion of brain flap (Fig 14) 

Sometimes but not m this case the volume lever 
ultimately reached a level higher than that at the 
beginning of the experiment showing that the intra 
cranial volume had undergone some more or less 
permanent increase 

It will be noticed that the arterial blood pressure 
rose to nearly 00 milligrams of mercurv while the 
movements of brain flap were still very large 1 his 
does not in any way antagonize the statements 
made that the action of adrenalin m causing a rise 
of blood pressure prevents or stops the development 
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f I ra n Hip litre Jho h gh blood pressur us < n 
fn 1 10 lb c^tractan al part of th b <J) an I oull 
n t ach fh era ill cavity tcepc through th spoil 
t n and anv others h eh might a ast mosc 
ith Che ca oti 1 r V rt bral a ter es Ttv« g cat 
of b! od pr u al ne ugg sts that ther tan hav 
be n oni\ a inctT ci nt ana tomosis fo h d (h 

U 1 8 1 plv to the m d 111 been mor c t ns \ 

th Id hi been le s stim lat on of the aso 

mot ir c ntcr 

0 / 0 1 flf the j s far tens The )ugula v in 

Mcr p par d in a m nn r simdar to th I 6 c h d 
( r the Cl otid irterics The r s It of the oc 1 sion 
n animal n hich th %e tebral ess Is b dben 
ti i an 1 brain flap d ced b\ c lu ton of th 
Lnd al c nnula was to cause an ncr a e m th 
I tncran al olume and R n rail a rediicuon of 
the amplitude of tb c cur n of the lose On r 
lea c of th I Raturc the latte increased n si 
and the e might be a duction of ntracran al of 
umc though thi i as not m ariable (F g 5) I 
s me ca as m thi a 1 rg rise of si st mic bl o 1 

pr sur oc ur c 1 during the occl sion of th 1 

in 1 u 1 r su Ji condition the fall of jniracraniil 
\ lime r I a»<. fth li atu e asusuallvab nt 

Ilium of \ hoist t! c I itrac ul 
P 5 e 

WcclandM kiblcn(u) ere the first to ob enc 
thit tri n us n] ct n of strongh hipcrtonc 
lut on u h 1 30 per cent so 1 um cWor de and 
of hi pot rt cJ such a dist lied water nere 
folio \ 1 b\ a great d crease and increase rcspcc 


I VC V n the press re of cc ebr p ml fluid in the 
Cl t rni ntagna The m estigations have be n re 
p tda d confirmcJ by man> other orke s 
txper ments ucr p rform d th thi moth i n 
an attempt to d co er what r lation f anv m ght 
X St b t cen the int ic nial ] rcssure a d brim 
flap It a found hoi tve that 0 m v other 
c mplicat ons e e intr duce 1 th t t as th ght 
that thi part f the rk houl 1 fo m th subje t f 
a sec I paper It is suit c e t at pr se 1 me c!> i 
slit that the large t mo\emc t of br flap c n 
n the h le u e of this ok re ! el p d 
ifte th injcctionofhvpcrtonics L 

OlAc E p ne Hal Obs alio s 
So far the d cnption of the expe mental i rk 
h be n p act ll\ coni n d I the rap dlv oc urr g 

1 a an 1 ne a s in the ntracranial olum 

c lit i h re f ir the la k of a belt r name bra n flat 
which » niuced b\ and follon-s do 1 > on the 
r p ato V mo erne l of a trephined an mal m 
h eh 3 e trv to the lungs i p e ented 
B id s thct« oth r rath r gross r change m th 
ntracranial I me have been bs rvel t occur 
B f r nee to F gur i and s ' id ho that m a Idi 
t on to the cond to of brain SI p ther is a sccon 1 

va ti At fi t there as a progres ivc low r ng 

of the po nt to which the J er ret rned o each 
pirat n until a ma imum was cached Thissho s 
that the lo er ng on insp rati of the intr ranal 
olume was not entirch mad up th ach exp ra 
tion an 1 that th pers t d u t J the ob Irucl n to 
br ath ng was removed 
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Tir 14 To show the efTccts f occlul n th car i I 
arteries the \crtebnl bcin" alrcacij li at J 
asph>xia was started there was a small red cti in inlr 
cranial volume When this had reached a t ad\ I \ 1 th 
two carotids were occluded No chatikc f U \ 1 th 
bloclin^ of the first but on closure of the s«c nd theewa 
a further diminution of intracranial volume ith an 
increase in size of the brain flap excursions On rclea c f 
one arter> the intracranial volume bc^an to increi cad 
on rcl asc of the second this became m r rap I and as 
a sociated with an almost compktcccssalionof h a n il p 
The nse of systemic pressure is due to anxmia f the a 
motor center in the medulla The blood pressure ir icin 
should be transferred one ei hth of an inch to th I ft t 
obtain synchronicjty with the volume record 

Adrenalin as has already been stated causes the 
tnovements of brain flap to cease Not only dots it 
do this but usually causes in addition the intra 
cranial volume to increase 

AlthouRh no change of intracranial volume s 
shown in Figure 10 following the injection of histam 
ine a diminution usually occurred and might be 
large On one occasion It was very well marked the 
volume and blood pressure recorders falling almost 
parallel to one another 

On a few occasions over vigorous artificial rcspira 
tion by the pump has caused in a sensitive animal 
the inverse of brain flap In this there has been an 
increase m the intracranial volume with each positive 
(inspiratorv) stroke of the pump When the pump 
was disconnected from the tracheal cannula there 
"as a prompt cessation of these movements and a 
reduction in intracranial volume Further wbenthc 
tracheal cannula was blocked true brain flap was 
produced the intracranial volume falling with each 
Jn piratory movement 

Figure 16 has been prepared to show the results of 
forcible compression of the heart in the dead animal 
Immediately after death the chest was opened and 
the heart squeezed vigorously with the hand Each 
compression was followed at once by a rise in the 
intracranial volume succeeded by a return of the 
lever to the base line on relaxing the grip 



SI n f brain 11 p On release of the vessel the volume 
m nt I ecame larger I ut there was no repetition of 
tl g nc al fail f I 1 

\ somiwliat similar result was given by blowing 
stronglv into the pleural cavity of an animal im 
medntvly aftir liath through the tube inserted for 
the purpose of registering the changes of pressure 
within that cavity 

DISCUSSION 

At the outset it must be emphasized that 
the chmeal observations and experimental re 
suits here reported do not and are not in 
tended to represent a state of affairs occurring 
in the normal condition The mere fact that 
the skull has been opened and the dura e\ 
posed to atmospheric pressure during the 
whole course of the observations is at once 
fatal to any such suggestion It is in our 
opinion in the highest degree improbable that 
any such variations in the cerebral volume as 
are here described can occur in the animal 
with an intact skull 

It was suggested by Monro (6) about 150 
vears ago that the bony skull could be re 
garded physiologically as a rigid box and this 
view has met with general approval Except 
in so far as there may be a possibility of 
forang cerebrospinal fluid for a very short 
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of b 'll flap II re the high bloo I press r w coi 
f II i to th t a ranial part of the b )(Jv and c ul J 
n t a hth cran al cavity exc ptthr ughth sp na! 
a t re a J anv others whch m ght ana t m e 
th th car t 1 r trt bral arter cs Theg at ic 
f bt I pr ure alone s ggc ts that th re can ha e 
b n onlv an n tTcicnt ana tomosis for ha I th 
b! 1 uppiv to the m lulla been m re ext n ve 
th r 0 Id hav been 1 st mul t on of the va 
m t r cent r 

0 1 0 f ll }t g la ns Th jugular ns 

V re p pn td in a m nner sun i r to that d cr b d 
for the ca otid t ncs The re It of the r o lu i n 
in an a mal n hchthe t bral v sselsbadben 
t d nd bra n flap nluc 1 bv oc tusion of th 
tri h al c nn ta as to cau an ncr a c m th 

1 t acran al olume and g erailv a re 1 ct on f 
th ampl t d of the cxcur i ns of th Ic On 

I a e f th I g tur th latte me eased m c 

and th r might be a reduction of intracranial %ol 
ume tl ugh th as n t in ariable (h g s) I 
m ca a n th a large ns of S)$temi Wood 
pr su 0 u d dur g the occlusion of th vc el 
an I un i r u h con 1 tio the fall of int acra al 

1 mco I flh I gatu es i as usualiv ab ent 

I fli e f ] arm ns tie hit ac iial 
Pis re 

\\ landM Kib! nfii) crethefrstto bs r e 
that ntn n u nj ction f str nglv h>pertonc 
s lut on si h a 30 per c nt sod um chlonde a d 
of hvp t ni fl 1 such as d t II d water we e 
foil d bv a g at d crease and increase resptc 


t V V in the pres ure of c rebro pinal fluid jn the 
Cl te na magna These investigations ha c been re 
I at d and CO frmed by many other orkers 
Cxper m nts w re performed with th s metho 1 in 
an atl mpt to d scover what relation tf a > might 
t t between the stra amal pressure and brain 
flap It as found hovev r that so manj oth r 
compi cations e e 1 troduced that it as thought 
that th s pa t of the vork should form the s bject f 
ascondpaper ItissulTa t at p esent merely t 
state that the largest mo ement of bra n fl p seen 
1 the vh le cours of th s ok were devclopcl 
ftrth nject on of hvperton c saline 

Ot! Fxp nt ttlObs sat 0 IS 
S f r the dc cript n of the experimental ork 
h s b en p aclically conf c I to the rapidl> occ rnng 
I c as and ncreas s in the 1 tracranial olume 
call d ht e f th lack f a belter name brai flap 
hch nduced bv and follov s clo ely on the 
r p rat v mo ments of a trcpl ined animal in 
V hich a r entry t th lungs is prevented 

B des the e oth r ath r grosser cha ges in Ih 
ntra anial \ lume h vo b cn obs rvel to occur 
Referenc to Figures i nd 5 ill si 0 that maid 
tio to the cond tion of bra n flap th e is a scco I 
\ar tion \t first there wa a progressi e loi cr ng 
of the po nl to hich the le r returned on each x 
p ration until a ma mum v as reached Thi sho s 
that th I V cr nj, on mspirat n of the int acran al 
\ lum as n t cnl rcb made up v ih c ch e 
tl n and that this pe s sted u 1 1 the obstruclio to 
breathmg v as removed 
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1 1" 14 To show the effects of occlu lin th cn U I 
arteries the \crtebral bcin" alrcad> Ucated Uh n 
asphyxia was started there wais a small educti m int a 
cranial \olume \\ hen this had reached a steads 1 \cl the 
two carotids were occluded No change foil ed th 
blocking of the first but on closure of tl e second thcr wa 
a further diminution of intracranial volume with an 
increase in size of the brain flap excursions On r lea e f 
one artery the intracnn al volume be an to incrca c and 
on rel ase of the second this became m re rapid and was 
associated with an almost complctecessationof I ram flap 
The rise of sj stemic pressure is due to ana>mia f the va 
motor center in the medulla The blood pressu e tracm 
should be transferred one ei hth of an inch to the I ft to 
obtain 8>nchronicil> with the volume record 

Adrenalin as has alread> been stated causes the 
movements of brain flap to cease Not only <locs it 
do this but usually causes in addition the intra 
cranial volume to increase 

Although no change of intracranial volume s 
shown in figure 10 following the injection of histam 
me a diminution usually occurred and might be 
large On one occasion it was very well marked the 
volume and blood pressure recorders falling almost 
parallel to one another 

On a few occasions over vigorous artificial respira 
tion by the pump has caused in a sensitive animal 
the inverse of brain flap In this there has been an 
increase m the intracranial volume with each positive 
(inspiratory) stroke of the pump ^\hc^ the pump 
was disconnected from the tracheal cannula there 
was a prompt cessation of these movements and a 
reduction in intracranial volume Further when the 
tracheal cannula was blocked true brain flap was 
produced the intracranial volume falling with each 
m piratory movement 

Figure 16 has been prepared to show the results of 
forcible compression of the heart in the dead animal 
Immediately after death the chest was opened and 
the heart squeezed vigorously with the hand Each 
compression was followed at once by a rise m the 
intracranial volume succeeded by a return of the 
lever to the base line on relaxing the grip 



Bra n flap ha in be n tabli lied there was a very la 
reluct nofintacrani I I me Occlusion of the jugulars 
was folio d J V ap ompt return of the intracranial volume 
to Its o 11. nal level witli a reduction in size of the cxcur 
St s f brain flap On elca e of the vessel the volume 
m menls be amc larger but there was no repetition of 
the i,en ral faU of !e el 

\ somewhat similar result was given by blowing 
stronglv mf) the pleural cavity of an animal im 
mediately after death through the tube inserted for 
the purpo e of registering the changes of pressure 
within that cavity 

DISCUSSION 

At the outset It must be emphasized that 
the clinical observations and experimental re 
suits here reported do not and are not in 
tended to represent a state of affairs occurring 
in the normal condition The mere fact that 
the skull has been opened and the dura ex 
posed to atmospheric pressure during the 
whole course of the observations is at once 
fatal to an> such suggestion It is m our 
opinion in the highest degree improbable that 
any such variations m the cerebral volume as 
are here described can occur m the animal 
with an intact skull 

It was suggested by Monro (6) about 150 
jears ago that the bony skull could be re 
garded physiologically as a rigid box and this 
view has met with general approval Except 
in so far as there may be a possibility of 
forang cerebrospinal fluid for a very short 
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dist mcc 'ilonf' the ncr\e sheaths as tht\ i sue 
from thi, skull it would seem that there cm 
be no chanj,c in \olume of the total intra 
crannl contents and that such changes as arc 
here described could nc\ cr occur so long as the 
bonj cranium remains intact 

Under the conditions of experiment as here 
described it is clear that the dura mater ma> 
on the one hand fad into a consider iblc ex 
tent and on the other bulge outward sliJuK 
until the limit of elasticU> of the membrane is 
reached It is with such changes in \ohimc 
occurring xcr> rapidl) that w e are concerned 

In the lirsl place w c hax e to consider w hich 
sub tanee of those present wvthm the skull 
can undergo such rapid changes It is incon 
cci\ ible that the solid matter the gra> and 
white matter of the brain can change in 
\olumc with such rapiditj There is little 
room for doubt that the cerebrospinal fluid 
accreted b\ the choroid plexu cs and ab orbed 
into the \ ems through the pacchionian bodies 
maj \ar\ in \olume from time to time It is 
howcNcr in the highest degree improbable 
that the e procc ses of absorption and secre 
lion hould take place with the rapiditx of the 
moxements of brain flap and that thex hould 
ha\c when present that time relationship 
with the rc piration which is al o character 
istic of brim flap 

There remain the content of blood within 
the kull This quantum whatexer it maj 


actuall> be from its nature as part of the 
blood in general circulation iscmmentlv xari 
able The tracing shown as Figure i6 shows 
clearh that changes of intracranial xolume 
maj be due to xanations m the blood con 
tent On compression of the heart immcdi 
ately after death the xolume lexer attached 
to the skull rose and on relaxation of the 
compression it fell to its original lex cl Here 
there can be little doubt that comprcs ion of 
the heart had forced blood back through the 
practically xalxcless great \eins (3) of the 
neck into the cranial caxity There was no 
complication due to respiration artificnl or 
natural to confuse the issue Although it 1 
true that the movement shown m the tricin„ 
IS the exact inx erse of that seen in brain fl ip 
this IS of no importance The tracing shows 
that \ anations of blood v olumc m the cerebral 
circulation can produce marked changes 111 
intracranial volume 

We mav conclude then that brain flap is 
dependent on vanitions of the content of 
blood within the skull We have now to con 
iulcr what factors arc or may be concerned 
in the production of these variations Jhe 
volume of blood withm the skull from mo 
mtnl to moment must depend on the relative 
rales of inflow and outflow There arc three 
p<) siblc conditions that m which the inflow 
equals IS greater than or is less than the 
outflow 

In the lirst case the quantity of blood in 
the skull will remain constant and there will 
bt no brain flap This i the usual condition 
unless special measures are taken to up et 
the balance between inflow and outflow 

In the second condition with inflow 
grexter than outflow there will be a tendenev 
for the intracranial tension to rise and this 
will be displayed under thee experimental 
condition bv a bulging of the dura mater 
through the trephine opcmn„ with a rise in 
the volume lever This was found to take 
place in an experiment in which all exit of 
flow from the skull was prevented while tlie 
carotid artcnc remained open I his was 
done by temporary occlusion of the jUpUlar 
veins the vertebral vessels havang been pre 
viouslv tied (Fig 15) No brain flap will 
ansc from thi procedure alone 
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In the third c'lsc with indow less thin out 
flow there will be a tcnclcnc> for the intn 
crannl pressure to fill ind under our c\pcn 
mentil conditions this will ippcir is i sink 
mg in of the dun miter ind i fill in the 
lolume le\cr This wis found to be the cise 
when the carotid irterics were tenipoririK 
blocked iftcr the lertebril \esscK hid bitn 
tied (Fig 14) This b\ tlsdf will not gi\e n e 
to brain flap 

The condition of brim fl ip is chirictin/id 
b> 1 ripid ilternition of the condition pn 
int in the 'second ind third ciscs 1 rapid 1 til 
ind rise of the \olume lc\cr the extiir ion 
of the lc\cr m each direction buon tqud or 
ncirl} so with 1 tendenej for the upw ir 1 
mo\cment to be less than the downwirl 
This ma} be stated as 1 rapid iltermtion ol 
short periods of time m which inflovi 1 li 
and greater than outflow 

W cwill next consider the condition m»\ u 1 
mg the flow of blood into and out <»i llw 
cranial ciMtj On the side of inflow liar 
IS the sjstcmic blood pressure ojipo «. I l)\ 
the resistance of the arterioles and i ipdl ii\ 
bed To cause outflow there is tlu M.nni 
pressure practicall) the resultant of the iwo 
former forces aided or opposed b> tlicelmui 
m intrathoracic pressure during in pirition 
and expiration At the same time it should 
be remembered that the whole intrieranial 
circulation is subject to the almost const int 
pre sure of the cerebrospinal fluid a pressure 
of the same order as and \ar>ing slightl> in 
either direction from that in the \eins (i) 

If the experimental obscrxations art ton 
sidcrcd It will be clear that thc^ ma> be 
di\ idcd into tw 0 groups those in w hith bram 
flap did and did not appear rcspectixcl> It 
ma) be observed here that in most respects 
there was no difference m the experimental 
procedure emploj ed in both cases 1 he former 
group will be considered first 

In all the experiments in which brain flap 
was produced there was onl> ont constant 
factor excessive aspiration by the thorax 
H>perpncca alone even when vcr> Mgorous 
was not sufficient to induce the condition 
(^ig i) Hyperpncea if the air entr> to the 
lungs be perfectly free as it is with a 
bored tracheal cannula will produce but 


little change in the intrathoracic pressure and 
so little chin^c in tin. ispirating action of 
the chest in inspir ition on tiic blood contained 
in the thin w died ^rc it xeins On the other 
hind it the lun-, i ninot follow frccl> the 
moxement ol fh die t w ill m inspiration 
the pressure in tlu jfleuril cavit> will be 
gre itlv reduied uul the aspirating effect 
eorre i«)ndiiul\ ini re i ed If then the tra 
i In il e inmil 1 he Itloi ked at the end of expira 
turn the re nil »i even normal breathing will 
be I I ui e I »n idinble diminution of the 
mil ij 1 ur il le ure tm inspiration with a 
r luin t > ill privmu jiressiire on expiration 
1 hi will ] 1 ulu e a great increase in the 
I j IT I in iKeet dunn^ inspiration and a 
riji! It itie luriHr, exinration Ihisshould 
III 1 nil I 1 the n;.ht eoiulitions docs induce 
ihu t\[u I bum flip in which the move 
m nt ir lir^e Irma the beginning (Fig 5 
the It t [vtiM \g im it would be expected 
till! Il llie li leheal e innula be blocked at the 
t nd 1 1 Ml |»ir ition there would be less tendenc) 
l 1 tin mil ipleural ))re sure to be further re 
lute I with ueeecdin^ mspiritions until on 
the >iu lund lee umulation of carbon dioxide 
ID tlu bloinl e 111 ed tlic respirations to become 
leipir in<I on the other the continued ib 
trutum ol <»\>gen bj the blood from the 
luii^ hi<l reduecd their volume and the in 
tripleiirdpre sure Under the nght conditions 
bum flap 111 which the movements should be 
mall it lirst and gradual!) mere ise m size 
would tlius be jiroduced (see Fig 5) 
stimulation of the phrenic ncr\ es on both 
Sides simultaneous!) leids to a sharp descent 
of the diiphraf,m and with the tracheal 
cannula blocked to a sudden diminution of 
intrathor icic pressure Experiment showed 
again that this diminution with its aspiratory 
effect produced an equall) rapid reduction of 
brain xolumc (Fig 6) 

Exeii more conclusive proof of the depend 
cnee of brain flap on respiration was obtained 
b) those experiments in which the central end 
of one vagus was stimulated the other nerve 
bcin^ left intact (Fig '>) While bram flap 
wob being maintained as a result of occluding 
the tracheal cannula stimulation of the nerv e 
was commenced This caused respiration to 
cease during the period of stimulation Brain 
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flap ceased with the cessation of respiration 
and recommenced with the respiration on the 
termination of theperiod of ner\estimiilation 
Here there was onl> one difference between 
the periods with and without brain flap the 
fact that the respiration and with it the as 
piratin^ effect of the thoracic mo\ emtnts had 
ceased The blood pressure remained practi 
callj const int throughout 
Consideration of the time relations between 
the mo>ements of the intracranial volume 
and of the intrathoracic pressure le\ ers (Tigs 
4 and 7) shows that both reach their lowest 
points simultancouslj This means that the 
maximum diminution of intracranial \olume 
occurs at the same moment as the maximum 
reduction of intrapleural pre sure or the 
maximum aspirating effect I his confirms 
the dependence 0/ bnin flap on this iction of 
the thorax At the same time it disprox the 
suggestion which might be made that these 
changes in intracranial xolumc art the result 
of cxage.cf'ttions of the normal respiratorx 
wave found m the arterial blood pressure 
tracing It is true that these waxes arc 
exaggerated b) the occlusion of the tracheal 
cannula as would indeed be expeefed and 
this ma> be seen to be the case in Figures 9 
and II It IS howexer well known that the 
arterial pressure rises during the last two 
thirds of the mspirator> phase to reach its 
maximum at the end of the first third of ex 
pirxtion Now with a ri e in arterial pressure 
the intracranial xolume rise and were brain 
flap due to in e\aff£^eration of the respirilOQ 
waxes on the blood pressure there should be 
an increase m intracranial xolume reaching 
Us maximum at a point in close proximit> 
to that at which in fact it is at a minimum 
\\ c ha\ e now considered fullj the relation 
ship between brain flap and one of the factors 
concerned m the regulation of the outflow 
from the cerebral circulation the aspirating 
action of the thorax Little has been said with 
regard to the damming back of blood which 
occurs xxith expiration except in so far as it is 
respon ible for the return of the \ olume of the 
cranial content to its prexious position It 
must be remembered that the dura mater 
IS a xer> tough inelastic membrane which 
xmU offer considerably higher re istance to a 


force tending to cause it to expand than will 
be the case with the thin walled xeins The 
other factor in connection with the outflon 
from the brain is the xenous pre sure This 
IS so dependent on the arterial blood pre 
sure that it needs no special treatment 
The effect of x ariation m the resistance to 
the flow of blood offered by the cerebral 
artcnolcs and capillary bed need hardly be 
considered It is w ell know n that the arterioles 
are xei> badJx supplied with smooth muscle 
fibers Again Roy and Sherrington (8) haxe 
shown that the e \e sels m experimental 
animal are devoid of a vasomotor nerve 
suppU In consequence they will respond 
only very slightiv if at all to the usual 
agents causing constriction or relaxation of 
these elements Rox and Sherrington found 
that the circulation m the bnm was directly 
determined b\ the systemic blood pressure 
ihc relationship between the systemic 
blood pressure the more important factor 
concerned with inflow of blood to the cerebral 
circulation and brim flap must now be con 
sidcred Jhi^ condition has been induced 
with arterial pressures as measured in the 
femoral irtcry ranging from 140 to 40 milli 
grams of mcrcurx indicating that there is 
little connection between the actual height of 
arterial pressure and occurrence of bram flap 
On the other hand it was found that the 
great nse of blood pressure caused by the 
intrax cnous administration of adrenalin would 
put a stop to brain flap induced by occlusion 
of the trachea] cannula although the inter 
fcrence with respiration xxas still maintained 
1 his suggests that a x erx high blood pressure 
is incompatible with bram flap 

I urther experiments however showed 
that xchen the blood pre sure had fallen some 
what from its highest point but was still 
above that at which bram flap had previously 
ceased the condition could again be induced 
by occlusion of the tracheal cannula from 
this it would seem that the mere height of 
blood pressure is not alone the cau e of the 
ce sation of the movement 

In order to arm e at an explanation of these 
apparentiv contradictorv findings it will be 
necessary to consider what changes wall occur 
in the cerebral circulation as a result of the 
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admini'^lration of adrenalin It hi been 
shoun that in the immal with the kull in 
tact the effect of adrenilin is to raise the 
arterial \ enous and cerebro pinal fluid prt 
surts (i) Our own expenments «haw thit 
besides the cc sition of brain flip there is an 
increase of the \olumc of the intracranial 
contents This must mean that blood i beins 
forced into the «kull at i rite greater thin 
that at which it can escape If blood i il 
read) lea\ mg the skull it the maximum po i 
ble rate as must be the ca e under the'e cir 
cumstances aspiration b\ the thorn cannot 
increase this rate and in consequence brun 
flap should ceise as in fict it does 

It has been shown bN Bechtfi)thit alter 
the administration of adrenalin the \cnou 
pressure nses in the cerebral sinu e with the 
s\stemic arterial pressure and is maintained 
at a rclatixeU high le\el for ome time alter 
Mard when the latter has fallen con ideribh 
Although the x enous pressure remains high 
the fact that the artenal pressure has fallen 
points to a dimmi hed inflow of blood II 
this IS the ca c it is e\ idcnt that a piration 
'\ill be able to withdraw blood at a more 
rapid rate than that of the prc\ lous outflow 
while expiration will check the process As a 
result of these two factors brain flap will 
occur Further the extent of the mo\ emenls 
should increase with a further fall of arlerni 
pressure (see Fig i ) 

Additional support is lent to this argument 
b\ the facts recorded in Figure Here 
adrenalin was injected at first xen slowh in 
dilute solution and later more rapidlx The 
S)stemic blood pressure at first ro e xerx 
slowh and wath it the extent of the excursions 
of brain flap became progre six eh ‘^mailer 
As the artenal pressure rose the rate at xxhich 
the blood entered the “Minuses xxould be in 
creased <50 that a'spiration xxould haxe less 
and less effect thus causing the reduction of 
brain flap 

To sum up this section of the discussion it 
max be said that in those ca'^e in xxhich it 
was po sible to induce brain flap expen 
mentalh there xxas one constant feature — 
excessixe aspiration bx the thorax produced 
bx blocking partialh or completeh the air 
entrx to the lung It ‘^eems that up to a 


point the height oi the arterial pressure has 
little effect but th it once this point is passed 
the rale of outflow from the skull reaches its 
maximum and can no longer be increased b> 
a piratorx action b\ the thorax 

So far attention has been confined to those 
Cl cs in which brain flap was succe sfullv 
produced bx expenment fhexer) numerous 
es m xxhich the condition could not be 
induced haxe noxi to be considered 

In excrx expenment performed there was 
at the beginning a period in xxhich cxen the 
mo t xigorou inspiratorx moxements of the 
thorax coupled with complete closure of the 
tracheal cannula failed to produce brain flap 
At mo i and then onlx rarelx a fexx small 
moxement rapidlx becoming smaller and 
oon disappearing altogether were obtained 
(fig Later on in the experiment we had 
no such dilhcultx in one expenment alone 
did wc tail at all lime to obtain brain flap 
1 here can be no que tion as to the occlusion 
of the tracheal cannula The orifices were 
elo td with finger and thumb in the same 
manner cxactK in each ca c 
Lowenng blood pre sure bx xagal stimula 
tion with complete do ure of air entr) was 
entirelx without ax ail bimilarlx admmistra 
lion of hi lamine m order to lower blood 
pressure and induce a condition closelx akin 
to if not identical with surgical «;hock was 
cquallx useless 1 he ole result of the latter 
procedure not mxanabl) was to cause a 
reduction of intracranial xolume Again the 
raiding of the blood pressure b> the injection 
of adrenalin was without immediate effect 
In these expenments we attempted to 
xarx the rates of inflow and outfloxx of the 
cerebral circulation in all possible xxaxs 
Stimulation of the peripheral end of the 
xagus can've a reduction of blood pre sure 
and o a decrea e in infloxx with po sibl) an 
increase in the x enous pressure in the sinuse 
Histamine produce a loxxenng of both 
arterial and x enous pressures in the skull as 
has been shown bx Lee (o) This should 
produce a reduction of both inflow and out 
flow Finallx adrenalin as alreadx stated 
cau es an increase in both inflow and outflow 
As explained m the experimental section 
the onlx reliable method of inducing the con 
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flip ceased with the cessation of respiration 
and recommenced \Mth the respiration on the 
termination of the period of ncr\ e stimulation 
Here there was onlj one difference between 
the periods with and without brain flap the 
fict that the respiration and with it the as 
pirating effect of the thoracic mo\ cments had 
ceased The blood pressure remained practi 
call} constant throughout 

Consideration of the time relations between 
the mo% cments of the intracranial \olume 
and of the intrathoracic pressure le ers (Figs 
4 and 7) shows that both reach their lowest 
points simultaneous!} This means that the 
maximum diminution of intracranial xolumc 
occurs at the same moment as the maximum 
reduction of intrapleural pre sure or the 
maximum aspirating effect I his confirms 
the dependence of brain flap on this action of 
the thorax \t the same time itdisproxe the 
suggestion which might be made that these 
changes in intracranial volume are the result 
of exaggerations of the normal re piratorv 
waxes found m the arterial blood pressure 
tracing It is true that the c waxes arc 
exaggerated b\ the occlusion ol the tricheal 
cannula as would indeed be expected and 
this maj be seen to be the case in I igurcs 9 
and II It is however well known thit the 
arterial pre sure rjses during the last two 
thirds of the mspiratorx phase to reach jts 
maximum at the end of the first third of ex 
piration Now with a n c m utcnal pressure 
the intracranial volume rises and were brain 
flap duo to an cxaj^geration of the rcspiratorv 
waves on the blood pre sure there should be 
an inercaie in intracranial volume reaching 
Its maximum at a point in close proximit} 
to that at which in fact it is at a minimum 
e hav e now con idered full} the relation 
ship between brain flap and one of the factors 
concerned in the regulation of the outflow 
from the cerebral circulation the aspirating 
action of the thorax Little has been aid with 
regard to the damming back of blood which 
occurs with expiration except in so far as it is 
re pon ible for the return of the v olume of the 
cranial content to its previous position It 
must be remembered that the dura mater 
is a ver\ tough inelastic membrane which 
will offer con iderablv higher resistance to a 


force tending to cause it to expand than will 
be the case with the thin walled veins The 
other factor in connection with the outflow 
from the brain is the venous pressure This 
is so dependent on the arterial blood pres 
sure that it needs no special treatment 
The eflc ts of variation m the resistance to 
the flow of blood offered b\ the cerebral 
arterioles and capillir} bed need hardl\ be 
considered It is well known that the arterioles 
are verv badlv supplied with smooth muscle 
fibers Again Ro} and bherrington fS) have 
shown that thee vesels in expenmintal 
animals arc devoid of a vasomotor nerve 
supplv In consequence the} will respond 
onl} ver} slightl} if at all to the usual 
agent causing constriction or relaxation of 
these elements Kov and Sherrington found 
that the circulation m the brain was directl} 
determined b} the s}stemic blood pre sure 
The relationship between the S}Stemic 
blood pressure the more important factor 
conterned with inflow of blood to the cerebral 
circulation and brain flap must now be con 
sKlered This condition has been induced 
with arterial pre surcs as measured in the 
femoral artcrv ringing from 140 to 40 milh 
grams of mercur} indicating that there is 
little connection between the actual height of 
arterial pressure and occurrence of brain flap 
On the other hand it was found that the 
great nsc of blood pressure caused bv the 
intravenous atlministration of adrenalin would 
put a stop to bram flap induced b} occlusion 
of the tracheal cannula although the inter 
fcrence with respiration was still maintained 
I his suggests that a v erv high blood pressure 
IS incompatible with bram flap 

further experiments however 'showed 
that when the blood pressure had fallen some 
what from its highest point but was stiU 
above that at which brain flap had previous!} 
ceased the condition could again be induced 
bv occlusion of the tracheal cannula From 
this it would etm that the mere height of 
blood pressure is not alone the cause of the 
cc salion of the mov ement 
In order to arm e at an explanation of the e 
apparently contradi torv findmoS it will he 
necessary to consider what changes wall occur 
m the cerebral circulation as a result of the 
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administration of adrenalin It been 
sho\^n that m the animal with the skull m 
tact the effect of adrenalin is to rai'JC the 
arterial \ enous and cerebrospinal fluid prts 
sures (i) Our own experiments show that 
besides the ce sation of brain flap there is an 
increase of the xolume of the intracranial 
contents 1 his must mean that blood is being 
forced into the skull at a rate greater than 
that at which it can escape If blood is al 
read} leax mg the skull at the maximum pos i 
ble rate as must be the case under these cir 
cumstances aspiration b) the thorax cannot 
increase this rate and in consequence brim 
flap should cease as m fact it docs 

It has been shown bj Becht (i) that after 
the administration of adrenalin the xenou 
pressure rises m the cerebral sinuses with the 
sxstemic arterial pressure and is maintained 
at a relatixelj high lex el for some time alter 
ward when the latter has fallen considerabl) 
Although the x enous pressure remains high 
the fact that the arterial pressure has fallen 
points to a diminished inflow of blood It 
this IS the case it is exident that a piration 
will be able to withdraw blood at a more 
rapid rate than that of the previous outflow 
while expiration xxill check the process \s a 
result of these two factors brain flap will 
occur Further the extent of the moxements 
should increase with a further fall of arterial 
pressure (see Fig i ) 

Additional support is lent to this argument 
b} the facts recorded in Figure r? Here 
adrenalin XX as injected at first xerj slowl> m 
dilute solution and later more rapidl> The 
sjstemic blood pressure at first rose xerx 
slowlj and xxith it the extent of the excursions 
of brain flap became progressix elj smaller 
As the arterial pressure rose the rate at which 
the blood entered the sinuses would be in 
creased so that aspiration xxould have less 
and less effect thus causing the reduction of 
brain flap 

To sum up this section of the discussion it 
may be said that in those cases in which it 
was possible to induce brain flap expen 
mentall> there was one constant feature — 
excessive aspiration bj the thorax produced 
b} blocking partiall} or completelx the air 
entrj to the lungs It ■^cems that up to a 


point the height ol the arterial pressure has 
little effect but that once this point is pas'^ed 
the rate of outflow from the skull reaches its 
maximum and can no longer be increased bj 
aspiratorx action b\ the thorax 
So far attention h is been confined to those 
ca es in which brim flap was successfullx 
produced b\ experiment The xerx numerous 
cases in which the condition could not be 
induced have now to be considered 

In excrx experiment performed there was 
at the beginning a period m which even the 
mo t vigorous inspirator) moxements of the 
thorax eouple<l with complete closure of the 
tracheal cannula tailed to produce brain flap 
At mo t and then onl> rarelx a few small 
movements rapidl) becoming smaller and 
soon disappearing altogether w ere obtained 
(Pig b) Later on m the experiment we had 
no such difficult) in one experiment alone 
did wc lail at all times to obtain brain flap 
1 here can be no question as to the occlusion 
ol the tracheal cannula The orifices were 
tioscfl with Anger and thumb m the same 
manner cxactl) m each case 
Lowering blood pressure b) vagal stimula 
tion with complete closure of air entr) was 
entirelx without avail Similar!) administra 
tion of histamine m order to lower blood 
pressure and induce a condition clostl) akm 
to il not identical with surgical shock was 
equallx useless The sole result of the litter 
procedure not mxariabl) was to cause a 
reduction of intracranial xolume Again the 
raising of the blood pressure b) the injection 
of adrenalin was without immediate effect 
In these experiments we attempted to 
xarx the rates of inflow and outflow of the 
cerebral circulation in all possible wa)s 
Stimulation of the peripheral end of the 
vagus causes a reduction of blood pressure 
and so a decrease m inflow xxith possibl) an 
increase in the venous pressure in the sinuses 
Histamine produce a lowering of both 
arterial and venous pressures in the skull as 
has been shown b) Lee (j) This should 
produce a reduction of both inflow and out 
flow Pinallx adrenalin as alrcadx stated 
causes an increase m both inflow and outflow 
\s explained in the experimental section 
the onl> reliable method of inducing the con 
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(lition \\a found to be the injection of 
ndren dm Sooner or liter iftcr thi hid been 
(lone It would be found thit brain flip could 
be iniluLtd \ point of some slight interest 
i howin„ the smill importance of the 
irteri d prt ure m connection with the 
phenomenon i the fact that in seatral eiptn 
mint brim llap was induced some time after 
the admini tration of adrenalin with the blood 
lire ure standing at exaeth the same hgure 
i th it at whicli it had stood earlier when all 
ittimpt to induce brain flip had failed 
It 1 clear from a compan on of the expen 
ment that filled at hr t and later were sue 
le till that ome cham,e must tahe place 
in the conditions of the cerebral circulation 
\t tir t there is no brain tl ip or onij a \cr\ 
slight m inifcstation of it which soon dis 
ippc ir Hus meins that in the normal 
immd inflow and outflow of blood to and 
from the cerebral circulation remain exactly 
bdiiKcd how e\er great mat bethexanations 
111 the a piralin" action of the thorax Later 
( n till balance become upset and brain 
tl ip <le\ clop 1 he mechanism and nature of 
till change is at pre eni ob cure There 
tern howettr to be three po ibilitie in this 
lonncctiin The tir t i th it ouKlow should 
be it it maMmum to commence with so that 
I pirati in b\ the thorax cannot further in 
trti c tlic rite of di charge Ihi cems im 
jirobablc in \iew of the facts that lirst 
i j iritK n apart the principal ifnottheonl> 
red I Kt )r coiutrned with the pre sure in the 
inu c 1 the arterial bl lod pre sure and 
ccoiul at two dilTerent ta^c in the same 
experiment thebboilpre ure ma> be cxactlx 
tlic amc an I \ct it one tage it max be im 
po ible to imluee brain flap and at the other 
theconditiuimax ij j eirrcidilx Ihcseeond 
po iliilitx 1 tint there mix be ome asxet 
unknown mcthini m xxhich o control the 
inflow a to make it ex letlx equixalcnt to the 
outflow at ill time howexer much the latter 
max X irx N ithing i known of such a 
niccham m and haxin^ rep.ard to the cir 
cum tin e of the cerebral arculalion it 
cem improbable thit uch houkl exi t 
1 he third pa ibilitx i ba cd on the facts that 
(a) the *>ni\ certain wax of inducing the con 
dition in animal wa found to be bx the ad 


ministration of adrenalin and (b) it i known 
that the xenous pre sure remains high for 
ome con iderable length of time after the 
return of the arterial pressure to the normal 
It maj be that the arterioles become as it 
xxere strained bj the passixe pressure exerted 
on them b> the sjstemie blood pre sure and 
remain dilated throughout the experiment 
thus enabling the xenous pressure to remain 
high with a relatixelj low arterial pre sure 

Again it max be that xariations m the 
intracranial pre sure ma> condition tin 
change m the cerebral circulation At 
pre ent our experiments in this direction are 
not suflieientl> complete to allow us to sa> 
aiix thing on this point and this part of the 
subject IS reserved for a second publication 
Hill ( \) states that a high intracranial pre sure 
would tend to dimp anj other xariations in 
pressure or xolume withm the cranial caxit> ‘ 

Finallv It remain to consider what if 
an) similantx can be traced between the e 
experimental results and the clinical findings 

Our experiments ma> be dixtcled into three 
classes ( i) those xxith no brain flap ( 2 ) tho c 
m which brain flap was represented b) a few 
moxements of the intracranial xoIumc lexer 
soonxanishing entire!) (Figs Sandg) and (0 
those m xxhich brain flap was ca il) induced 
when de ired 

The clinical obscrxations ma) be dixidcd 
into three exattl) similar classes Iheab once 
of references in surgical literature to phe 
nomena of tin kind can mean onix one of 
two thin s — either brain flap IS 0 common as 
to be unworth) of remark or so rare that it 
has been obserxed onl) on a few occasions 
Con idcring the frequenc) of trephining as an 
operation and the raritx with which thi con 
dition has occurred m our experience it is 
clear that the second explanation is correct 
Sterlorou breathing is frequent!) as ociated 
with the condition for which trephining 1 
performed and )et brain flap is practicallv 
unknown Therefore the ordinar) trephine 
operation in a case m which there 1 some ob 
struction to breathing forms an exact parallel 
to our fir t clas of experimental findin 
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Rtference to the first section of thi piper 
will «ho\\ that in our fourth and hfth cist 
there was a transient appearance ol brain 
flap The moaements were as.^'ocnietl with 
deep rcipintions but soon disappLarefl I he t 
two cases ma> be considered as similar to or 
Q\ en identical with our second class of c\ptn 
mental findings 

Our first and third clinical case and jirob 
abb \\ heeler s case should be joined to them 
■ — displaj ed mo\ cmtnts of the brain issoti itui 
with diflicuUa of breathing which continued 
for some time The\ arc sufiicientK par illtl 
to our third class of experimental finding to 
permit us to suggest that there must h i\ e 
been similar causes at work m th< two eon 
ditions Onl> one important objection seems 
possible that in the clinical cases the condi 
tion arose apparenth spontaneous!) but in 
the experimental work onl> with aetue 
interference This objection we think is 
not well founded It is true that m our I iter 
experimental work care was taken to bloek 
the tracheal cannula complete!) J his w is 
done to gia e us a firm basis for our work In 
the earlier experiments U was observed thu 
brain flap could be produced b\ far less 
vigorous interference with the air entrv such 
as might occur with excessive mucus m the 
trachea though the movements were then 
less pronounced It is of course impossible 
to sav how much or how little resistance there 
was to breathing in our clinical cases and 
consequent!) bow much change m the intra 
thoracic pressure would occur on inspiration 
We ftel that with the closel) parallel results 
that have occurred m the operating theater 
and the experimental laborator) we arc 
justified m claiming that we have reproduced 
in dogs a condition exactl) similar to the rare 
occurrences of brain flap observed clinicall) 

SOiUXARY 

1 A phenomenon ot extensive changes in 
intracranial volume s)nchronous with respi 
ration in man with the experimental produc 
tion of a similar condition in dogs is desenbed 
under the term ‘ brim flap 

2 In an animal just after death great 
changes m intracranial volume can be pro 
duced after the chest is opened if the heart 
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is ilternateU squeezed and relaxid These 
charge^ from the mechanical conditions must 
be opposite in sign to those of brain flap 

Ihc condition is dependent on change 
HI the intricrani tl content of blood 
4 Ihe volume of i brain which exhibits 
this condition dimini lies with inspiration and 
incrcise with ixpirition 

•, I)\ pmc 1 1 a constant factor in its 

production both clinic illv andevpenmentalh 
0 In the pre enet ol dvspnxa the condi 
tion mav occur with svstemic blood pre sures 
r ingiiip, Irom 140 to 40 millimeters of mercur) 
y On the other hind dvspnoea ma) fail 
to jiroduce it with sv&temie blood pressures 
a low 40 millimeters ot mcrcurj 
b Brain flap is cut short b\ the marked 
ri t ot arterial blood pre sure caused b> 
intravenous injection of adrenalin 

9 l\ idelimits brain flapscems 

not dependent on artinil pre sure 

10 Ihe immediate cause of brain flap 
would apjiear to be an imbalance between 
the quaniitv of blood entering and leaving 
the cranial c i\ itv from moment to moment 

11 It IS certain that one and probabl) 
the mam factor in this imbalance is the 
e\ee sive aspiration of blood from the veins 
bv the chc t during (l)spna.ic re piration It 
is probable (a) that a relativel) deficient 
inflow to the cranial cavit) from the arterial 
side may be an e scntial factor and (b) that 
while a high pre sure of the cerebrospinal 
fluid will damp the movements of the brain a 
tall in pressure ma) permit them to appear 

Much valuable a si tance in the e experiments was 
gi en bj I)r k Samaan M ‘'c IhD and the authors 
wi h to acknowledge the r debt in a spirit as \ hole 
hearted as that which prompted the a <1 

niBI lOGP \PH\ 

Bicut \n J Ih>si 1 920 li 

2 Gunn J Ph> i ! 01S-9 In wix 

3 Hill The Cerebral ( 1 eolation Jxindon S96 

4 Knoll bitzun sb d k Akad d Wissensch Math 

nature! Cl Sg5 vc li 3 7 

3 Lie \m J lh>siol 92 kxiv 317 

6 Mon’ro Structure and Tunction of the Nervous 

S>slem Ldinbur^h r/83 

7 Mosso Circolazione del San ucnelCerveilo iSSo 

5 Ro\ and Sm RRiNCTCN J Ihj-sio! iSoo x 8^ 
o Suerkincton j Ih>si 1 1909 xxxvui 3,5 

10 Meed I h> lol icalRevie 19 t it ( ivescom 
pJetebibJo rahv ofcarlien rk on cerebrospinal fluid 
I Meed a d aickiBncN \m J rh> lol 1919 xl m 
12 Mheiler Lancet 1923 1 5 9 
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SURGLR\ Gy\ECOLOG\ AND OBSTETRICS 


(lition w'l f)un(l to be the injection of 
ulrtmlm So incr or hter -ifter this hid been 
lone It would be found tint brain flip could 
bi iniiuctd \ punt of some slight intere t 
i howinj, tliL mill importince of the 
irtcnd jirt ure in connection with the 
plunomcn )n i the fact that in sexeral expen 
mint brain fl ip u i induced some time ifter 
the idmini tr itnn of adrenalin with the blood 
jirt lire st Hiding it ixactK the simc fagure 

i tint it uhith It hid stood cirher when ill 
ittimjit t induii brim flip hid failed 

It 1 ill ir fr im i lomp in on ol the experi 
mint tint failed it lir t ind liter were uc 

ii fill tint nme clnn^c must take phee 
m the K nditions if the cerebral circulation 
\t fir t there i ni brim flap or onh a \cr> 
light munlitatnn of it which soon dis 
ipp ir I hi mi in thit m the normal 
inim il inflow and outflow of blood to and 
fr m the cirebril iiriulation remim exaitlj 
b il iiu id how i\ tr grt it mix be the x ariitions 
in the 1 junting iitun of the thorax Liter 

n tin I ilinii become up it and brain 
flipdixtlop Iht miihim m and nilurc of 
Ihi thuvt 1 It pri ent ob lure There 
imhiwixtri be three po ibilitie in thi 
lonni turn I he fir I is that outflow hould 
hi it It m iximum to lommtncc with so that 
i j iriti n b\ the tliorix lannot further in 
in i i the rite of di thirgt I hi stem im 
]ir Inbli in xitw ol thi fut that tirst 
i [)ir iti 111 ijnrt the pnniipal itnotIhconU 
rill t utjr lonnrni 1 with thi pri uremthe 
mu I i the irlirnl bl ) il pri uri ind 
I md It tw dilTerint ti„i m the sime 
exj inment thiblnlpre un mix be cxaitlv 
th mil ind xit it nii t igc it mix be im 
p ) iblt to mdu e br un flip md it the other 
till I >n liti in mix ij jii ir rciihlx 1 he second 
1 ibilitx 1 that thin mix be ime asxet 
unknown mi h mi m xxhiih o controls the 
mil w 1 to miki It ixictlx cijuixaknt to the 
lutflnx It ill time h) \cr niuih the litter 
mix X irx \ itinii i known of uch a 
m him m md hixin^ rcgiri to the ar 
cum tinii of the ccrcbril iirculition it 
i m imjirobibli that uih hould exi t 


mini tration of adrenalin and (b) it is known 
thit the xenous pressure remains hioh for 
some con iderable length of time ifter the 
return of the irtenal pressure to the normal 
It ma> be that the irterioles become is it 
were strained bx thepassixepre sure exerted 
on them bx the sjstemic blood pre sure and 
remain dilited throughout the c\-perimcnt 
thus enabling the xenous pre ure to remiin 
high xxith a rclatixelx loxv arterial pre sure 
Agiin It max be that xanations m the 
intracranial pressure mij condition thi 
thin"C in the cerebral circulation U 
pre ent our experiments m this direction are 
not sulhcientlj complete to allow us to ax 
inx thing on this point and this part of the 
subject is reserxed for a second publication 
HiU (j) slates that ahigh intracranial pre sure 
would tend to damp in> other xanations m 
pressure or xolume xvithm the cranial caxitx ‘ 
rinall) It remains to consider what if 
an> similant> can be traced between thee 
experimental results and the clinical findings 
Our experiments ma> be dixided into three 
classes (i) those with no brain flap ( ) those 
m which brain flap was represented b> a few 
moxements of the intracranial xolume lexer 
soon xamslimg entirely C^igs 8 and 9) andC,) 
tho e in which brain flap was easily induced 
when desired 

The clinical obserxations max be dixidcd 
into three exacth similar classes Iheab ence 
of references in surgical literature to phe 
nomcna of thi kind can mean onl} one of 
two things—cither bram flap is o common as 
to be unworthy of rcmirk or so rare that it 
has bitn ob crxed onlj on a few occa ion 
Considering the frequcncj of trephining as an 
operation and the raritx with which thi ton 
dition has occurred in our experience it 1 
clear that the second explanation 1 correct 
Stertorou breathing is frtquentlx os ociatcd 
with the conditions for which trcphmin 1 
performed and xet bram flap i pncticalh 
unknown Therefore the ordmarj trephine 
operation m a case m which there 1 some ob 
struction to breathing form an exact paralhl 
to our first clas of experimental findings 


llittbirlpi ibilitx i ba cxl on the facts that ^ ^ ^ ^ h ry 

( a'' tlu mix iirtain w ax of inducing the con i->cimh 1 T^'whh'^hp* 6 mb 
dition in anim il was found to be bx the ad th pr ™ 



HEATHCOTL \^D HENR\ BKAIN-FI M 


Reference to the first section of this piper 
will «;how thit m our fourth ind fifth ciscs 
there wis i transient ippeirince of brim 
flip The ino\ements were issoented with 
deep respirations but soon disippc ired 1 he c 
two cases mi\ be considered is similar to or 
c\en identical with our second class of e\peri 
mental findiOoS 

Our fir t and third clinical cases and prob 
abU \\ heeler s case should be joined to them 
— di'^plaa ed mo\ ements of the brain associated 
with difliculta of breathing which continued 
for some lime Ihcj arc suflicicnth parallel 
to our third class of experimental Imdin^u to 
permit us to suggest that there must ha\e 
been similir causes at work m the two (on 
ditions Onl\ one important objection seems 
possible that in the clinical cases the condi 
tion aro e apparentlj spontancou^lj but m 
the experimental work onl> with acti\e 
interference Ihis objection wc think is 
not well founded It is true that in our later 
experimental worl care was taken to block 
the tracheal cannula complctcl) This was 
done to giN e us a firm basis for our work In 
the earlier experiments, it was obserxed that 
brain flap could be produced b\ far less 
Mgorous interference witli tlit air entr> such 
ax might occur with excessue mucus m the 
trachea though the mox ements were then 
less pronounced It is of course impossible 
to sai how much or how little resistance there 
was to breathing in our clinical cases and 
consequently how much change in the mtra 
thoracic pressure would occur on inspiration 
We feel that with the closel> parallel results 
that haxe occurred in the operating theater 
and the ex-perimental laboratorj we arc 
justified in claiming that w e ha\ e reproduced 
in dogs a condition exactlv similar to the rare 


IS altcrnateU squu/ul and rdixed These 
charges from the nuihuiKal conditions must 
be opposite in i„n lo tli ) t of br uii flaji 

^ I he condition i (Kpendent on than^^t 
ill the intracr uii il i )nti,nt ot blond 

4 Ihc \olunH M i brun whiuh exhibit 
this condition dimini Ik wilb in pir ilion ind 
inert iscs with ixpirUion 

3 Dx pint I 1 L lon tint fntor in it 
produttum bntliilinu dK m 1 experiment ilK 

6 In the prt imi ni 1 \ pn e i tin on li 
tion max oeiiir w ith \ tume bl m I pr uri. 
rinoinglroni 140 tt> 40 niillnm ttr tinercurx 

7 On the )lh r liind il\ pn i nu\ 1 iil 
lo firodute it with \ leini b ' m 1 j re sures 
as low IS 40 milhini ter tin reiirv 

brain flip 1 eut !i i l\ tin marked 
n c ot irteri il bh I >1 ir eiued b\ 
intraxcnou inje turn 1 i! niiii 

9 Wuhiuutt*' I I' lirunllap cems 

not dependent m Mei t 1 1 1 

10 1 he imm hi 1 1 brim flaji 

would aj>px ir 1 j be i 1 1' i between 
the quantitx >1 hi ot 1 ri 1 1 leuiii^ 

thccrinid luitx l <n 1 mi t m m nt 

11 It 1 ert un Ih ’ pr \ ililx 

the mam futor in tl n 1 i Ui 
cxce sixe a pinlion »1 ' Mm t 1 \ in 

bx the chc t duiin-, 1\ pivi r ]iri n It 
IS probable M' tint i litix I M 1 ni 
inflow to the (.ram iM u ii\ 1 n iw ii ml 

Side ma> be an e entiil 1 i t r i ’ I Ih 1 

while a hioh pre ur >t th r I r fid 

fluid will damp the m )\ tme it t th brim i 

fall m pressure max permit tluni ti i]>pe ir 

Much valuable a i tan in th I i i t » 

gucal> Dr K bamaan M Xe I h !> a lu u 
V I h to acknovlcd e th i till f » ' ' ' 

heart j as that which pr niptccJ th i 
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occurrences of brain flap obserxed climcall) 

SUMMARY 

I A phenomenon of extensile changes in 
intracranial xolume s>nchronous xxith respi 
ration in man with the experimental produc 
tion of a similar condition in dogs is desenbed 
under the term ‘ brain flap 

In an animal just after death great 
changes m intracranial xolume can be pro 
ciuctd after the chest is opened if the heart 
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CLINICAL SURGERY 


lh()\! Tllh ORTHOPEDIC SLRMiL or THE MISS iCllL SETTS GE\ ER \I IIOSPIT IL 

ILSION 01 THE SPINAI COI UMN 
n v\riiv\jii \iiiso\ MD 1 \cs H v 


\ \ )pcnti n the purp se of \ hiih i to 
y— Ycrcnlt 1 on\ uni n b(.t\ (.«.n several vertebra 
1 in ii H(.d htn either mjurv or tb case 
ha au e i cr 1 (.ausin^, i destrucli n of me tr 
m rt vtriU ril bu lies It is vl o indicated when 
th pj;n) t lumn i lining JateraJh as i result 
fl inlvsi f the muscles ir fc ngeniial lefccts 
in the 1) ncs 

III k i ns 'hi h I re ent the thitf mlicalion 
f r piinl fu i n are tulcrculo is of the adult 
1 int imiiri. i n frivturc of the spmc seoli sis 
huh re lilts from { h mvchtis an I scolnis 
lu t t n|,i.nUal I one lefccts 

Divot RS WO V ISSIIUE C( 111 1 1( \TlOVS 

lit lenti n ticmind a the rough exposure of 
tl? {ottri r pin il ar h through man extensive 
ire 1 

I he hicf hngcr i that of urgical hock or 
pcnti c inf cti n Infection i a m st senou 
ml nKmim„ hng r again t ' hicb e tri pre 
'luiinintlc i\ f careful j crvii c technique 
in I nq I l asci i f technique is to 1 e tiken 
l\ th urge n There i little iingercfscri us 
1 im rrhag an I little langer ol <Iamagt to vital 
trii lures |r ileith opcralioni carefullv d ne 
1 Kl l \R \Tl )V t Till P VTItNT 

111 [ Ui nt slu uld be given rest m rccumbcncv 
f r \eral ii\ lefirc jieralion i undertaken 
1) inn thi pen 1 he houl 1 reeei e the maximum 
I [III t an I re tfu! slec[ ich li^ht diet an I free 
jtl \r Ih b I houl I le firm and unvicid 
in in 1 nl\ nt [ ill h uld be u e<l 

Ih [eriti c Ii 11 are the entire back in 1 the 
tiliil urf i f one f the leg T he back should 
l>e hi\ 1 ruble! itli oap anl atcr and 
1 in e 1 uh iher m 1 alcohol the div before 

ri II bmhiftll «« 

M I ll>. 1 N I m al ml 

Thmhl hnh fid<ctKdbHbb 

I 11 I rh 11 1 p f n>pe 1 

Ih’^l’^"' Ipc^h 
h •T'l h nh h ) II 1 y I 


perition The leg should be prepared in the 
same wav 

The choice of anTsthcsia rests w ith the surgeon 
Lthvlenc or ether seem to U5 to be best suite 1 for 
this operation 

The patient is placed face down on the oper 
ating table To secure comfortable breathm in 
ihi p> ition and to le sen surgical shock the use 
of the cerebellar table is recommended (Fig i) 

The back and one leg arc expo ed and painted 
with iodine The leg is tlexed at the knee so that 
the heel rests near the buttock of the same side 
dig a) Till expo es the anterior tjbial surface 
The table and leg are draped with sterile sheets 
It IS quicker and there is Ic s consequent hock 
if the two operative procedure are carried on 
simoltaneou Jv (Fig 0 The operator and his 
assistant prepare the spine for fusion while the 
Second operator and his assistant remove the 
graft from the tibia 

sTrPS or TltF OPERVTIOS 

I Anmeiioni madeinthemidlineovcrthetip 
f the Sf inous procc ses The area of the sjime l ) 
be fuse I has I ecn ielermined I \ previous studv 
of r entgem grams Two vertebra on each side 
f the vertebra, principallj involved should be 
indudeel This means that provided the tenth 
and levcnth dor al are chieflv involved then the 
fusion shoul 1 include the eighth and ninth above 
anl t\ clfth dorsal and first lumbar belo ' The 
incision therefore should expose the sfinous 
processes of the eighth dorsal to second lumbar 
vertcl ra mclu ive 

After the divi ion of the skin In vertical 
Incision dircctlv o cr the tipsof the. spinou proc 
c e the i sterior spinal ligament i expose ! 
The tip of the spinous processc are cicarlv stcn 
an I felt The ligament should be divide 1 accu 
ratelv in true vertical line m the mid lie of each 
pin us j roces Thi is best lone bv sccurin 
lach spinous process in the grasp of a curve I 
damp an I making a vertical knife-cut in the 
6 




lit, t rhecerel (liar nlilc wlichcon i t fal I t 
anl t(\o shoulder upporls If lit jnlicnl i j1 If 
downward on the tal !c as is nice iry in iht piml f i 
operation urpcal shock, is mem td I j th fadllil I 
fored le mo\tmcnt on Iht pine it elf is Iran n itl It tl 
patient s al domtn Ity Hit u e of the h ul I r u| i t 
and tie hca ! r St the self ht of ll c jtralKni l an f rr t 
to the shoul krs thu protictin;, tl c ah lomtn in 1 h t 
\nothcr \ alual 1 feature < f this tilde i tint it ) II ll 
pine in a straight po ition 

mid s'lRRit'il ])hnc of the spinous process (I ig 41 
I rom this enlnncc point the muscles fistii ind 
periosteum mi) be stripped from the side of (bt 
process nnd ilong llic hmin e belo\s I he splits 
m the processes ire united b\ 1 longitudiml in 
cision throughout the region to be cxjnistd 
(I'R 4 A) 

blunt dissection with 1 penosieil tleMior 
S A) nnd b> gaU7e packing (I ig 5 ID the 
entire posterior nreh of the sjiine is then txi>oserl 
Hctrsction is accomplished by <lttp retricutrs 
'ind liter when the posterior arch of the S))ine is 
exposed bs self retaining retractors (I ig 5 B) 

3 Preparalwn oj boH\ bed I rom the surfaee of 
each lamina down as far as the lateral irlieula 
lion a bone shaving is turned up with a curved 
chisel the lateral articulation is entered with the 
chisel and small curette and the articular carti 
lage of the articulation removed 1 ach spinous 
process is split longiludinall) into 3 fragments 
with a chi'^cl and the spinous process is cut across 
at Its base so that these fragments ma> be broken 
down to he in position overlapping the space 
between the spinous process above and the spi 
nous process below thus lindgmg the entire area 
of the posterior spinal arch with bone fragments 
each of which is still looselv attached to a base 
All of these fragments vre flattened out so that 
the surface is a rough surface for fractured bone 
fragments continuous from the upjicr limit to 
the lower limit of the area to be fused On each 
side of the midline a osteoperiosteal graft from 
the tibia IS now placed bone side down two strips 
of osteoperiosteal material yi inch wide and long 
enough to reach the limits of the denuded area 



I 1 1 1 I i t il (.r 1 Ihr t 1 le V th 

ll I I II t I 1 (1 a 1 tartc 1 and the 

IV till ! 1 i f tl) I r ll n 


1 1 i Uiv I <li ike 1 lud t mlrolled by tight 
I nkiii;, n irr v e »u/t strips being used 

j Siitw Ih Iges f ihc supraspinous 
hgimtiu in sill lire 1 I gtihcr over the entire 
ir i with ml rrupled utures of da> chromic 
( itgut \ » >r with silk sutures The skm 
vv Hin 1 i el »sed with interrupted sutures of silk 

j Mil we 111 nil osnonuiosn vlgrvit 
W hile one i>crator is prcpiring the bonj bed 
on the jHjsttrior side of the spine the second 
oiieritor removes the osteoperiosteal graft He 
has IS V rule lime to do this in a leisurelj 
manner as it takes longer to prepare the fusion 
I td He should not anticipate the preparation of 
the spine liceausc it is a valuable piece of tech 
mque to transfer the graft immediatcl> to its 
hilure bed without deh> and unnecessary ban 
dhng 1 he graft should be cut free at the moment 
the spinal bed is ready and at that time trans 


I Incision IS made from the libial tubercle to a 
IMunl inches above the interna! malleolus the 



I If, ^ One oj crator has the spine as his ft Id of oper 
ation \ second operat ri prepanne, to remove the til lal 
f,ra(t 1 ht leg is held ftc cd bj the use of a sterile I andape 
V hich I a cd around tl c end of the table 
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pi t\J ih L > bed t pla t 



II entire sulKUianc-oussurhcc of the tibia I exposed 
It IS \ ell to nurk out tlie graft with a Ion itudmal 
mci lonsma le withaknife through the pcrio teum 
well mt the corlual I 'ine The graft hould be 
I inch wi le and should be long enough to reach 
\er the entire pinal area le it should be as a 
rule about 6 l 8 inches in lene,th — thisma\ be 
kfimleU d Cl le 1 i \ the ust of a measuring 
prol>e supjlied b\ the operator at work on the 
sf me 

\ sharp chi cl the i Ith of i hich is exacll) 
that f the marked out graft i started at the upper 
tn I with a mallet this chi tl i engaged in the 
Imm surface of the til la an 1 bj rejicalcd light 
lap ith the mallet a shaving is rolled up 
(hi s 7 an I 8) It i important not to cut out 
V Ith the chi tl but to keep the e Jges of tin 
instrument cn aged in the subperiosteal bone \s 
a result the shavin^ removed should have pen 
Icum on Its u| p r surface an 1 Us under surface 
shoull bt male Uf of a laver cf subpeno lea! 
l)one ft j in h in thicknes Thi strip i 
inch wi le is th n cut lonmtudinallv making 
stri|)s inch i it and these should be trans 
ferred to U t hr t perat r for implantation m the 
bonv bed 

lie V ound oier the tibia i suture! » Uh 
mltrruptt I silk stitches and a ti^ht compre n 
ban lagc a} { lied 




Fin 7 (left) The. r mo al f lb o t jk t ft 1 he subcutaneou surface of 
the tibia IS exposed The chi li lined at il I cr ndthrou h the perio tcum into 
the subperio teal bone 

Fij, 8 The remo al of the ost ojk io t il t, ift Bv etntle bl ) \ ill il e mallet 
1 sha\ in„ of osteopcriostcil mate i il s tu n d up f o t tl a ter r urfacL of the 1 1 la 
Ihisisdi icJed into two ptcce'> which ar Iran ferre I to ll espma! I Idfo implantation 

POSTOPER \Ti\ r CXRT fusion IS performed We ha\e not found it 

As soon as the operation is over— it shouM be ncccs arv to phee these patients on frames or in 
done in about i hour or less — an estimate of the appvratus such as braces or plaster of Pans 
patient s general condition should be made shelU A hrm mattress is all that is necessarj for 
pulse rate and blood pressure compared to pulse the hrst lo dajs The use of pillows should be 
rate and blood pressure before The anxsihelic avoided 

chart IS ver^ important because the optralion has After the removal of the sutures and when 
peculiar possibilities of creating surgical shock wound healing is established the patient should 
In all instances whether or not shock is e\ idenced be supplied with a suitable brace or a plastf r of 
the patient should have shock treatment He Pans shell 

should be returned to bed as soon as possible Absolute recumbenc> is necessarv for a period 
heat elevation of foot of bed shock enema forced of from 8 to 12 weeks The patient should not be 
fluids subdermal fluid if necessarv and morphine allowed up until a suitable jacket of plistcr 
m sufficient quantity should be cmplojed If leather or celluloid or a proper metal brace 
at the end of several hours there is evidence of has been adjusted The period of being up and 
postoperative shock blood transfusion is m about is gradually increased from ^ hour to 
dicated and 500 cubic centimeters of suitable full activity Support and protection of the spine 
blood should be given The blood donor should aswellascarefullv planned supervision of activity 
b( av ailable during the first 24 hours after spinal is necessary for at least i y ear after the operation 



830 


SUPGFP'V G\NECOLOG\ AND OBSTETRICS 


I ROM IIIL G\ \EC0L03It II CIIMC OF TIIF L\I\ ERSITi OI CIIE\ T 


IMR\-\BDOMI\\L INCISIOV OF THE VAGIWL V\UTr 
FOR DRAIMVGE 

R I>i( { B \I TI N C T n Gii M 
rr lilt Dpam rbGccl>.ICI fhU yflh 


O Ll mf<lcrn aseptic an \ anU cpUc melhod 
ha\e made the u e (f extensive drainage 
le s common than formerlv Even in a 
exercK infecte 1 case Ui adxanta^ous to close 
(he al)domen cf mpletch alth ugh if h'cmoiThaoe 
jicrsists or the \ ound surface is al raded anil 
nccroli ti sue remains ( ne will nH hesitate to 
make use of extcnsixc drainage 

Extensive drainage is to be rtcmmendel 
diictU after ablation of the a inexa in the presence 
f man\ adhesions alter iperatK ns for carcinoma 
f the cervix for himatocele or for adherent 
ntcr tic tumors When it is onlv a matter of 
arrt (mg a hxmorrhage pressure can be produced 
with a tampon and the drain can be I rought out 
side alon" the lower part of the abdominal inci 
SI n 0 that It mav be removed after 24 to th 
h urs In such case weal av s inject parafT n oil 
mixc I ith 10 per cent oil of cam[ hor 
Iliwcver V hen the vountl surface is large or 
Cl nsideral Ic necrotii. tissue remains it i essential 
t u e m re extensive tamponago an I ilrainagt 
through the ] uth if Dog las and the vagina In 
this pr cedure cveral mistake are commmU 
ma it In an attempt ti secure drainage of the 
|iclvi through the pouch of Doujas it is not 
tasv li ijen the vaj,ina x ith curve I s tss rs and 
often the tissue are irrcgularh cut an1 1 rui ed 
\fter suf ravaginal hvsiorcclomv it is dillicull 
to open the postcri r vamnal arch When a bng 


curved forceps has been introduced into the 
va ina it 1 nccessar\ for the operator to guide an 
assistant s hand in the protruding of the posterior 
vaginal arch bv means of the instrument After 
cutting through the posterior vaginal areh we 
sometimes have ti cope with hemorrhages from 
the vaginal wound Therefore it is wi e to place a 
suture at the right and left sides on the ed es of 
the vaginal incision although it mav be difTicuU 
to do this because the edges of the vaginal inci 
Sion lie deep in the pclv is 
In order to avoid «ome of the usual diiTiculties 
wc have made u e of an instrument which consists 
of t o movable arms held to ether b> means of a 
set screw The curved arm carries a sphere which 
1 introduced into the vamna as far as the pc ste 
nor vaginal arch shortlv before the operation 
after the abdominal wall an 1 vulva have been its 
infected (Pigs 1 and 2) 

Dunn the operation the surgeon can m vt 
the han Uc of this instrument so as I > make the 
pv tenor vagina! arch protrude into the abd mi 
nal avitv and extend upx ard so that it can be 
rta bed quite easilv { 1 ig 3) On the sphere there 
IS a longitudinal and a transverse furrow the 
f rmcr faeilitales the incision in a f r ard or 
backv ard dire tion the latter serves to pull the 
thread on the n^ht or left side through the e tge 
of the vaginal incision so that it cannot glide off 
the smooth surface of the sphere The transverse 
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furro^v IS also useful ^\hen a transverse incision is 
used m a total hvstercctomy In the foremost 
part of the longitudinal furron there is a little 
bridge around which can be turned the end of a 
dram or to which a thread maj be attached that 
will carry the dram into the vagina when the m 
strument is withdrawn 

A similar attachment but provided with a crow 
bill and difi’erent forceps which can be hooked on 
to a portion of the vagina is also ver> useful 

(rig 4) 

ligure 5 illustrates the manner in which the 
forceps is fixed and the other part of the mstru 
ment IS screw ed upon the handle of the forceps so 
that at any given moment the operator may seize 
the handle of the instrument and at once bring to 


Ins hand in the abdominal cavity a well defined 
part of the vaginal wall (Eig 6) 

The Mu‘(caux forceps has the advantage that 
when pressure is exerted on the instrument the 
forceps will not pierce the tissues In ovarian 
implantation the instrument can be used to draw 
on ovary into the uterus by means of a thread 
The seizing of certain parts of the vaginal wall 
chiefly the foremost vaginal arch and the pos 
sibiliiy after laparotomy of recognizing distinctly 
this pan of the vagina and of pushing it upward 
IS extremely advantageous m Wcrtheim opera 
tions for carcinoma of the cervix and even in 
cesarean operations when a dram is to be placed 
m front of the incision m the uterus and led dow n 
ward along the vagina 
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SUI GI k 3 r\iNLCOLOG\ AkD OBSTETRICS 


AFTtR-TRE VTMEN1 OF PI LVIC AVD ABDOMINAL 
SURGICVL CASIS' 

IJv P \I I n \\ORR\LL AID AI Cn I ACS (IIon ) Sydve \ustr\u\ 
c 1 ffOy ett(tiSdyKpt( dSg t hC iHp I 


I N thccarlj la> s of peKic and abdominal su^ 
cr\ the prepantion and after treatment of 
the fatient were considered of importance 
almost cciual to that of the operation fsow the 
pendulum has swun^ m the opposite direction 
sur},<ons do not hesitate to eperate in the sub 
urfj or counfrj and feave the after treatment 
al solutely to the discretion of the local practi 
tiontr 

In a large proportion of instances the patient 
di cs n t suffer an\ matcrnl injurs from this 
hvided rcsponsiijiiitj but e\crv once and again 
It h II ions that the absence of the shepherd 
M Ik ow ns the sheep the operator himself leads 
to disastrous results I wash to ate some post 
perainc cjmplicitions m which close follow 
up b\ the surgeon a\ertcd ladure ami dashed 
leath aside The cases have been selected as 
illu iratmg dilTcrcnt conditions and the treat 
mtnt adopted 

Stcondarv htnurrhage loltowing plastic oper 
ations on the ctrvu and vagina i usualK caused 
bv loo tight or non absorbaf it sutures and needs 
prompt tnd skillful tr atment The | aticnt 
should be placed across the bed the \ igina should 
be thoroUehly irrigated wath j croxidc of hvdro 
gen I in 4 until ill clots luvt been removed 
Ihiu narrow hi i led retractors should be passe 1 
anteriorlv and pcsicriorlv and a firm gently 
placed packing v ilh lodofc rm gau2C should be 
earned out The foot of the I cif is then raised 
18 incl cs If this d Cs m t c ntrol the bleeding 
the patient is anTsthetucil and ihc bktdmg 
I omt exposed I V the narrow bladcd rttraclors 
and a catgut suture or uUirts passed beneath it 
with a handle 1 ncc lie In such circumstances 
a handled ncc lie is mech more cfTcctive than a 
needle on a h ildcr I have practiced this pio- 
ceilurc on se cn! oc asi ns without inlcrfcnng 
wilii (he sueee ful r bull of liie pcration 
''cc n larv hem rrl a e (intraj cntoncal) is an 
uni \ ar I c urr n e win h I have not seen in 


panetics which has cscapcel notice and It ature 
It should be suspectej if there is a ; crsiitent 
evening rise of temperature not associatid witli 
other serious svmptoms The supporting sutures 
being left intact the hnc of incision which has 
probably healed perfectly is gentU palj aled 
and when tenderness or a soft si ot is dctccte J a 
sharj) pointed sassors is inserted an openin" 
made and the pus evacuated The pocket is 
rarclv beneath the aponeurosis If it is of anv 
size a small drainage tube mav be inserted and 
given very gentle irngation wuh 1 croxiile of hy 
drogen daily 


BITRSTIVC OrrV of ax ABOOiltSVt WOUXD 
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modified Sturmdorf technique The tubes were thickened 
and somewhat reddened but fimbriated ends were not 
clo ed Milking of the tubes faded to express anj discharge 
\s the patient wished to a\oid stcnluation the tulics were 
not remov ed \ retrov ersion w as corrected 1 y suturing the 
round li aments behind the uterus The highest tempera 
ture after the operation was 100 degrees and the highest 
pulse was 96 but neither became quite normal and the 
patient felt depressed and ill On the tenth day 3 pints of 
pus were caacuated from the lower angle of the ound 
without benefit On the nineteenth day the patient began 
to complain of rectal tenesmus 1 amination disclosed a 
small collection in the pouch of Douglas Under ether the 
posterior fornix was incised about 3 drams of pus was 
evacuated and a split rubber tube inserted Rapid reco ery 
followed The patient \ as seen again on beptembe q 
19 6 that is nearly 5 years after the operation She had 
been fairly well c cept for ncrxousne s which as atinl 
uted to excessive menses There had be n no dysmenor 
rhcca or abnormal di charge since operation 1 xami alion 
showed a normal cervix The app ndae,es we e slightly 
enlarged and sliohtly tender The pati nt h d Iccn li ng 
with the same lover ever since but a condom as alwa s 
used m coitus 

This case demonstrates how treacherous a 
gonorrhceal infection alwa>s is and what i 
risk. IS taken when an attempt is made to prcscrat 
the tubes under such circumstances It is prob 
able that she would not conccnc e\en if the use 
of condoms were discontinued A total hystcrect 
omj would hay e left her in better health provided 
the oyaries y\ere not remoyed 

CvsE2 Mrs G B 34 V ears of age nullipa a consulted 
me on January 9 1924 fo pain in the lo cr abdomen 
rectal tenesmus and dysuria which had t oubled her fo i 
days There had been 3 similar attacks prec ding the last 
3 periods Temperature was loi 4 decrees pulse 100 
\a inal and rectal examination disclosed a myomatous 
uterus and a tender fixed mass in Douglass pouch The 
diagnosis was inflamed or suppurating ovanan cyst com 
plicating myoma 

On January ii under ether posterior v a inal ccchotomy 
was done and the supposed cyst was ca cfully separated 
The abdomen vas then opened and subtotal hysterectomy 
V as performed both appendages which were normal bei 
left The supposed cy st prov ed to be an enlargement of the 
p Ivic colon hard and nodular resembling a roali nant 
gro vth The bowel was di idcd well above and belov the 
growth and after thorough removal of the latter ith the 
surroundin" tissue the bov el ends were reunited by the 
Rutherford Morrison method — passing a large tube do\ n 
through the anus suturing the upper end i side the prox 
imal bo el making traction on the lo cr end and m a i 
natin the upper end of the bo 1 into the lower tJ en 
suturing \ ith fine chromic gut \ sm 11 rubber and gauze 
dram was passed into tf e vagina through the vaginal 
cieliotomv \ ound 

The bo vels moved by castor oil in 50 hours The bowel 
tube an I dram were removed on the ei hth day Temper 
aturc and pulse continued as before tl e operat on On the 
eleventh day a small quantity of pus was e acuatclfrora 
the lower an„lc of the abdominal \ ound and the v as a 
temporary drop in temperature On the seventeenth day 
a rigor took place and the tempe ature rose to or 4 
de ees pulse 104 Mictuntion v as frequent and p mful 
and the urine sho ved a trace of pus \ aginal examination 
disclosed a slightly tender exudate m the anterior fornix 


Under ether the bladder was lissccted up and the fin cr 
pushed into a collection of pus m the utcrovcsical pouch 

V plit rubber tube was in erted here and another in the 
old opening in the postc lor fornix dilated for the purpose 
After this there was an immediate improvement m all the 
symptoms The rubber tubes were removed on the fourth 
day and the patient left the hospital 6 necks after the 
original operation feeling very well 

irofessor Welch reported the specimen to be one of 
diverticulitis One of the most remarkable I have ever 
seen there are only t 0 div erticula — one extends beneath 
the peritoneum and 1 on the point of perforation the other 
has also penetrated beyond the muscular coat into the 
me cnlery here a small necrotic abscess has dev eloped 

When as in thi case it 1 not possible to lift the bov cl 
out of the pclv IS so that it can be segregated prior to rc cc 
tion it IS diflicuU to guard against infection and suppura 
li On Ma ch 31 1925 5 months after operation the 

p iticnt report d as hav mg had no trouble since A sidu 
ous follow up had sa cd this life 

POSTOrLRATIVL INTCSriN VL OBSPRUCTIOV 

Vigilant witch should be kept for the dingcrous 
aimpliciiion of postoperative intestinal obstruc 
turn Promptness is the \tr> essence of its sue 
ccssful treatment If yomiting associated with 
paroxysmal pam occurs in a patient who has 
been doing well for a week or so and if two large 
entmata fad lo bring a\va> flatus and faces 
with relief from the symptoms within i hours a 
diagnosis of intestinal obstruction should be 
assumed and appropriate measures taken with 
out dela> In the following case and another 
exactly similar to it I adopted a method of 
treatment which is not mentioned m any of the 
wtU known textbooks and which m these cases 
was attended b> success The method is worth 
bciring in mind but should be used with dis 
crimination The surgeon must be in a position 
to exclude definitel> peritonitis or suppuration 

Case i Mrs Z age 44 years was admitted to the 
Lister Hospital January 1923 suffering from hxmorrhage 
due to myomata An operation had been performed by 
mother surgeon sc eral years previously for retroversion 
and salpin itis I d d a total hy stercctomy lea ing both 
o anes (the tubes had been removed at the previous oper 
ation) Aloderate adhesions were present The patient 
convalesced easily until the si th evenin" when she as 
seized wnth paroxysmal pain and omitcd se eral times 
Two large turpentine encmata during the night failed to 
move the bowels or bring away flatus Whenisav her the 
next morning she looked anxious but not very ill lulse 

V as 100 temperature 99 6 degrees The abdomen v as 
moderatelv distended but not tender \ aginal and rectal 
examinations disclosed nothing al normal 

W hile prej a aliens w ere bci g mad for the reopening of 
tl e al domen I thougl 1 1 v ould try succu sion Standing 
o the bed at tlie foot I seized tl e patient s legs I cncalh 
the Ln es and lifting up her bo ly so tl at she rested on the 
back of her neck and aided by the spring mattress I gave 
her three fairly v "orous shakes \nother large turpentine 
and soapy ater enema was then administered This acted 
promptly and brought away faical matter and much flatus 
rhe sub equent convalescence was uneventful 
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the \omiting returned di tcntion increased and 
t! epul e rose to 120 and las \cr> weak The patient a ms 
were quite cold and she seemed moribund when I sa s her 
at 8 p m Lthcr was given and an inci ion was made in the 
n ht iliac region \ distended loop of ilium close to the 
c-ecum was pulled out and a rubber tube \ as ins rted into 
its lumen b> the technique described in a pre tous ca c 
The patient was quickly returned to bed no worse than 
before the short operation 

On the nc^t day the mnth the patient was di tinctly 
better Much flatus and liquid foul smelling fic s we e 
evacuated through the tube Vomiting ceased On the 
tenth daj the bo els were loose the pul e was 104 the 
patient was in good condition but felt lo On \p li 6 
the fourteenth da> after the first operation and the st cnlh 
day after the insertion of the tube into the bo cl the tube 
was removed The median wound was suppuralin the 
patient looked dull and poisoned pulse is onl> 100 and 
the temperature was normal \fter this prog css a 
steady and on Maj 29 dav s after the first opcral o 
the patient was discharged feelin well The ri ht 1 i 
V ound had suppurated and was not quite healed V f n 
probe could be passed into the bo cl Sit v ecks Hi r 
the patient reported wound healed and felt ell On 
Julj 1922 2 ^ years later the patient const Ited me 
for an attack of epistatis She was other \i c ver> w U 
There was a slight hernia in the lower end of the median 
scar The p I 1 felt normal except for the absence of th 
uterus I think it would have been better at the second 
operation to have done an enterostomy and ha e left in a 
tube instead of attempting to empty the bo vel by punctur 
tng and suturing the openings 

In the foregoing histones the s>'mptomatolog> 
of postoperative intestinal obstruction is well 
exhibited The patient does well for a few davs 
or weeks and then suddcnl> vomits and com 
p’ains of parox>smai pains Flatus ceases lo 
pass and the bowels cannot be properly moved 
The temperature and pulse remain unaffected 
for a time There is increasing abdominal disten 
tion but no great amount of tenderness 
The patient s life depends upon unhesitating 
action If two enemata fail to bring relief sue 
cussion as described should be tried If this is 
unsuccessful the abdomen should be opened the 
hand passed into the pelvas and all small intestines 
lifted up and inspected If the contents of the 
distended bowel can be easilj milked into the 
collapsed bowel probabl> all will be well if not 
an enterostomj should be done Punctunng of 
the distended bowel m several places involves too 
great a risk of infection I have not tried Hand 
lev s ileocolostom> with ciecostom} or Bonnev s 
jejunostom> The passing of the enterostomj 
tube through the omentum as advised b> Dr 
^\cs’e> Long is a device worth bearing in mind 
I am inclined to think that man} cases of para 
1} tic ileus with peritonitis may ow n a mechanical 
basis or be associated wath a mechanical obstruc 
tion and that a timel} enterostomy might have 
saved some of m} much regretted fatalities It 
IS now generall} recognized that m death from 


pcntomtis the patient is poisoned b} absorption 
of the toxins formed in the stagnant intestinal 
content This suggests enterostom} as the most 
hopeful treatment 

\CUTF DILVTVTION OF THE STOilACT 

CvsE I Mis J M 60 >ears old was examined on 
O tober 16 1919 and complained of attacks of gastntis 
accompanied b> vomitin for 3 jears Morphia had been 
necessary to relieve the pam Vomitin^ did not relieve the 
pa n but food seemed to determine an attack The patient 
had lo t flesh and felt weak \. ray examination report 
sujj, ted gall stones with gall bladder adherent to trans 

rse colon and pylons or ulcer of the pyloroduodenal 
segment 

On Oclobei 22 1919 cholecvsto tomy was p iformed 
and 14 small sharp edged gall stones were removed \ 
tube as sutured into the gall bladder wathout attachin-’ 
It to the panetits Nei hboring organs were normal 
pt tor the liv er hichappeared nutme" Thepalient 
con alcseed veil The tube came away on the tenth day 
Fh re V a free flow of bile from the sinus The stools 
showed no mal bile appearance On ihe thirteenth day 
th patient suddenly began to omit large quantities fo c 
illy at first later the fluid seemed to simply overflow 
from the mouth There was no pain no tenderness and 
no pvrcxia The urine contained no bile The bowels 
mo cd ea ily by enemata Di tention v as present in the 
upper abdomen but not in the lo ver The pulse was too 
to ti2 B 1e flowed freely from the sinus 

The patient as placed in the prone position the foot 
of the bed was raised 18 inches Pituitnn strychnine 
and di ital s were adm n stered intramuscularly and the 
stomach -as ashed out se cral times daily The vomit 
mg gtadually abated but continued more or less for 10 
days and ecur ed occas onally for another 14 days The 
patent as quit well 6 veeks f om the dav of operation 

CvsE2 Ms \ ^ 44 years old complained of nasty 
discha gc profuse menses and g eat pain ith p nod 
r amination sho ved a very large scss le polyp d stendm^ 
the va na Several myomata were felt m the hypogas 
t luro On June 17 1924 the pol -p was cut away by 
morcellement \bdom nal section \ as made and total 
hyste ectomy p rformed There as considerable subserous 
dc elopment The bladder v as dra m up over the face of 
the tumor That afternoon the pul e \ as 84 and the tern 
perature 992 deg ees lartial incontinence of urine 
lasted for 4S hours after operation 

On June 20 the patient was still omiting but the 
bovels acted well after enema The pulse was S4 and the 
tempe ature 99 degrees Lava e of the stomach gave 
relief for 12 hours then vomiting esumed Lavage \ as 
repealed and a am the vomit n ceased On June the 
patient enjoyed a breakfast of e g and toast but at 2 00 
p ra there as a sudden attack of epi ast ic pain and 
vomitiRo folio ed by collapse The pulse ran up to 160 
and as thready The stomach tube evacuated over 4 
p nts of darkisb fluid and immediate improv ement fol 
lowed helped I think by hypodermics of eserine strych 
nine anddgitalone the raising of the foot of the bed 8 
inches the keeping of the pat nt in a prone po ition and 
the administration of rectal saline every 4 hours The 
vomitm*' ceased after this The stomach tube found no 
fluid ID the stomach \ext day the pulse v as 118 a d had 
good volume No further vom ting occurred until the tenth 
day hen it returned and was a^rain controlled by lavage 
It retu ned again on the thirteenth day and the tube 
evacuated over a quart of dark flu d with explosion of gas 
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Th 1 n fu th om t K aft tl 9 Th s pp rl n? 

IL m trut t -5 c r m ed th hi nth d \ 

1 h p t nt pp tl> mal j a d the 

Ip f tl) t J 

0 tl / th I ( tf 1 (h I t t fit 

tik ylh itothd 

a d tl It f d 1 all ll d "s k I 

a d m t'b d tio t m th ) t nt 

f h 1 1 th t K n a x»lh i ( j,ra i 
m rph n hal pc U b r II hed th tes 
t -9 tl I It pi d th m b 0 t.ht th 
m t m d a d es t ed the nd as th i t 

ta e p t e I t f pi RUl thr h d 
th kh to th pe I n m Qf Ik m gut t r 

p ros s be t o t a d k pt gut 

I h p t i <m d Sc t d h> th nto a d oc 

Ih upp t s lu -s e m d d )5 
d th i a d!> h al d th t a d at 
ihtthdl sip Ih i d tppadlh be 

a d by th m f 3 d > nd the g at d b 1 ty 

th 1 d d 

It IS to be noted that in one case the s\ mptoms 
oi diJat ition commenced on the thirteenth da> 
anti in the other on the (outth da\ The dwg 
n SIS IS not difficult the boweU arc unaffected 


3\hilc the sudden onset epigastric pain colhpsc 
and effortless \omitmg of lir e quantities firm 
m unmistakable cimical { icturc The. onU 
tffcttual treatment is as do enbed in the ca';t 
histones 

In ttHisukring {vostojicratnc coniphcalaiis 
pnophjlaxi must not be forgotten I erfcct hxm 
ostasis careful operating the u e of quick 
methods and not quick movements and asepsis 
wall minimize the occurrence of these untoward 
events 

One word on a different aspect of the sub)cct 
In the treatment of all disease we are fighlin a 
losing hazard Sooner or later death will triumph 
ani wall seize the Doctor too In that hour 
the dominant note should be infinite compassion 
This should prev ail o\ er all other considerations 
morphine must not be spared In the words of 
Dr Robert Hutchinson ^Vhen our time comes 
let us hope \e mav fall into the hands of a doctor 
who knows the \alut of morphia 
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THE SURGICU IMPORFANICr OF 'V-R\Y FXAMINXTION OF THE 
CLSOPHACUS \NJ3 Till PHAR\\\ 


I P FI R \ 1 IS| I 

n t 111 i 
noci Ml M M \l I 

C! f f i! \ R > L I i 

TJir frsop;r\cus 

T he (Ingnosi^ of disciscs of the asophngus 
his progressed surprising!) since the ilawn 
of the roentgen era Up to that time tht 
ecsopbagus could be examined onlv b\ means of 
sounds a method xvhich must be looked uj«>n as 
not altogether harmless for the patient (\neu 
risms diverticula) quite apart from its inconven 
lence and frequcntl) fault) results At alwut ihe 
time \ ray diagnosis appeared medical diagnosi 
w as also enriched b) the addition of the method of 
oesonhagoscop) the importance of which is gen 
crall) rccogni 7 ed in the surger> of foreign bodies 
of the oesophagus and extractions m general 1 hi 
method has serv ed us well in the search for impor 
tant findings in pathological conditions of ihc 
oesophagus 

\ ray examination of the oesophagus is pam 
less harmless conxenicnt andxerx valuable Ihe 
method depends as is well known on the fact that 
the contrasting agent the paste is swallowed 
uhtle the patient ts standing upright and is held for 
a longer or shorter period of time at the level of 
the stenosis (wc will consider stenoses almost cx 
clusiv elv m this paper) This affords us know ledge 
as to the upper leiel of the stricture \\ e can also 
make important conclusions as to the nature of 
the process on the basis of the t)pe of the picture 
Tht results obtained by a fluoroscop) m upright 
position (these can be completed by a plate) arc 
nevertheless lacking m certain important diag 
nostic facts Such an examination gives us a good 
view of the upper border of the process but it does 
not inform us as to the extent of the condition in the 
(esophagus since the contrasting mixture passes 
through the oesophagus m a regularl) narrow line 
In order to fill this great need in oesophagus dng 
nosis our clinic pointed out (6 and 7) the impor 
tance of \ ra> examination of the oesophagus in 
cases of stricture in horizontal position of the 
patient The patient swallows the contrasting 
niLxture after taking up a hori ontal position The 
transportation of the mixture through the incom 
plelelv stenosed oesophagus is a slow one in this 
horizontal position and the result is a complete 
filling of the oesophagus In incomplete stenoses 


[ sill R( \iis\v Tll\ 

U xyU 

\\u 

I /I I \ II Ns\ \i ri I \ 
f tl 1 S ^ 1 L ty I 1 

this means not onlv a cast of the contours over the 
stricture but ilso within and below the area of 
sicno ts \lthough this method of examination is 
of little value in tumors of the thoracic section of 
tht asophagus because of the dubious prognosis 
ol >pcrati m in such cases it is all the more impor 
luU in iKitnciil strictures \n \ ray examina 
ti n of an mcomjilete cicatricial stricture of the 
[)h i^us in this wav gives us an idea as to the 
iipptr level of the stricture its length and form 
In hort ut are no longer m the dark but are now 
in i p iiKHi to leirn whether a stenosis is exten 
Mve Xbnnll ind this gives us a better foundation 
fi r the tiulviscopic treatment of the scar 

In c\ imining the patient m a horizontal posi 
lion It IS belter to irradiate from a purel) lateral 
posiiDn than from an oblique one as we have 
previ )UsK mentioned (4) for the examination of 
the irichea following Lilienfdds suggestion for 
the lateral phoiOj^raphy of the sternum 

The pat ent lies c mpleteU on one side Ct) at an angle of 
go It r s to the labl The shoulders are drawn f rtnl) 

I A k t r 1 o d r to remove the almost impermeable 
1 umc it piphv f om the 1 eld of irradiation the arms are 
Iravvn I ack and the hands clasped firmly together In this 
j 0 ti n V til the humeral epiphyses directly over each 
ither and the knees dra \n up tl e patient js fixed on his 
sde The head is supported by means of sandbags so that 
t 1 m normal position The plates are 24 by 30 centi 
meters The central ray fall on the midpoint of the di tal 
da icle and strikes the midpoint of the plate in the line of 
•ts projection (ihi is for the examination of the cer\ ical 
section and tlie proximal portion of the thoracic section of 
the tesopha us) In order to examine tiic distal portion of 
the ocsophamis the plate and the tube must be d splaced a 
suitable di tance di tally and the focus must be corre 
spondin ly loi er 

While King m horizontal position the patient 
swallows a contrasting mixture of medium con 
sistencv Before a plate is made the patient is 
examined on the trochoscope under fluoroscope ir 
horizontal side position At this time one can 
observe how long it takes from the lime the paste 
IS swallowed until the ccsophageal defect is com 
pletely filled After the preliminary fluoroscop) 
the plate is made with the Buck) Potter dia 
phragm while the patient is swallowing more of 
the contrasting mixture The plate should be 
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t-ikcn al a moment after the swallowing act has 
begun the exact lime having been judged during 
the swallowing at the preliminarv examination 
(the interval between the beginning of swallowing 
and the snapping of the plate is between a quarter 
an I a whole minute) It maj appiear more prac 
tical to some to combine the trochoscopic exam 
inalion and the plate bj snapping the latter 
lurin„ a satisfactorj moment This of course 
dispenses with the Buck> letter diaphra m 
I igurc I illustrates the value of \ rav examina 
tion of (csopha'^us tumors in horizontal position 
The lateral picture shows the location size and 
t)p graphical relationships of the tumor the de 
grec and the lenf,th of the stricture as well as the 
shape of the ccsophagus above an 1 below the 
stenosis arc also clearlj depicted \\ e definitclv 
sec nit onlj the upper but also the lower border 
of the stricture It is often possible in the lateral 
pr )]cction as in this case to portrav the tumor 
itscif which stands out against the less dense lun*»s 
Ihcrtf re this is definitelv an ce ophageal tumor 
which i localized in the proximal part of the 
thur ictc section causin" an incomplete sicno is of 
the tube The sten ISIS begins some hatbelov the 
level of the upper thoracic aperture and reaches 
iuwn to about the level of the bifurcation Fhe 
th iracic ection of the trachea is pushe 1 forward 
an I compressed from behind 

\s wenave already mentioned the inf rmaiion 
\ c obt im on the form of incomplete cicatricial 
strictures of the oesophagus by means of lateral 
irraiialion i much more important thin our re 
suits in the stu 1\ of the tumors Examination in 
uj right position gives us information on!) on the 
upper level uf the sten isis v ithout orientin'* us on 
the lower portions of the ccsopln^jUS In the event 
tint the stenosis invol es but a small p>rtion of 
the tube it i important to know this We must 
al oask urselvcswhetherthestenobisisextensive 
or not what the shape of the stricture is and at 
V hat p ints pa sa^e is still possible The e ques 
ti ms must be delinitclj answered before anj pur 
jx eful endoscopic treatment can be unJertaken 
Ihe belter we know the condition pre enl the 
better will be our results in treatment 

I he a Iv antag s of cxaminm,, the patient in the 
horiz nial j) isition as against the upri«*ht position 
are illustrate 1 m Figures 2 and 3 Thev demon 
strate arr> stricture of the proximal portions of 
the cs phagus f llo\ in„ hjdroxide cauterx In 
1 1 ure (examination in upri ht position) the 
contrastm mixture is seen to collect at a point 
alxjve the I ifur ation below this point there is a 
thread like tilling low n to the cardia The picture 
gives no inf rmation as to whether the whole 


ccsophagus down to the cardia is steno ed or 
w hether only a small section of the tube 1 aflecte 1 
Figure 3 (examination of the same patient in hori 
zontal position the contrastin'* fluid swallowed m 
horizontal position) shows that the stricture 1 only 
verv short that the cc ophagus widens normally 2 
centimeters below this point The stricture is due 
to a acatficial shnnka'*e which has drawn the 
antenor wall of the ccsophagus toward the back 
\ small passage corre ponding to the posterior 
V all of the tube has been left W e are thus able to 
learn the length of the stricture its form and the 
point at which a passage has been preserved (in 
this case along the posterior wall) Two centi 
meters belo v the upper level of the stenosis there 
IS again a normal breadth to the lumen The 
greater width of the cesophaoUS above the stric 
ture IS the result of a compensatory widenin'* 
abnc the stenosi 

Figure 4 shows how well the \ ray examination 
of the patient in horizontal position can reveal 
Imcr stenoses of the ccsophagus (scar stricture fol 
lo\ mg Ivc cautery) Despite the unusual narrow 
ness of the ccsophagus in this case there is seen a 
complete tilling of the tube not only above but 
als) below the stricture so that we have a com 
picte picture of the cicatricial shrinkage in the 
asophagus It is natural that only incomplete 
stenoses of the ccsophagus are to be considered for 
examination m this wav I or if the stenosis were 
complete its form could be definitely cleared up 
onK bv a simuUaneou fillin from above and an 
csophagoscopy from below through a gastrotomy 
Sometimes we can al 0 get a general idea as to the 
length of a scarrv stenosis by examimn in hori 
zontal position w ithout fillinj, the ccsopha us The 
lateral view of the cicatricial ti sue discloses the 
latter to be denser than the air filled lun„ 

W e must also mention the case of a con enital 
l>arlial a: opka us stenosis The patient was a 12 
y car old boy w ho had alw av s suffered from marked 
swallowin'* complaints V ray examination with 
the patient m upri'*ht po ition (Fig 5) sho\ ed the 
transient collection of the contrasting, mass in the 
CCS ipha^us at about the heit^ht of the bifurcation 
1 he oesophagus w as rather markedly dilated above 
this point but from this level dovnward the 
ccsophagus was seen only as a thin thread litre 
a'*ain we were unable to decide whether the stne 
lure reached as far as the cardia or not Figure 6 
was made with the patient m the horizontal po i 
lion (the patient s v allowed the paste in this po 1 
lion) It shows that the steno i is 6 ^ centimeters 
loi^and that below the stricture the cesophagUS is 
a„ain normally dilated (at 1) But this examina 
tion disclosed stiU another interesting point and 
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I (rsopha''eaUumorexamined vithth€pati«ntmhomontalposition Thepatients alio ed 
the paste m this po ition The ongmal photograph is at the n ht the sketch i at th left One 
can see the upper and lo er poles of the stricture and the form and c tent of the stenosis The 
tumor Itself is clearly visible n this projection (marked by the arrov sj The thoracic portion of the 
trachea i compressed from behind 

that IS the presence of a second stenosis of the traction dnerticula than that of pressure diver 
oesophagus somewhat below the height of the ticula The former are not mfrequentl> revealed 

upper border of the sternum (at This stenosis onI> bv this method of evammation since a more 

was hardlj visible m the examination m upright complete filling of the cesophagus is attained in 

position the method as a result of the slower passage of 

ra> examination of the cesophagus in hon the contrasting paste (this was the reason whv 
zontal position js not onl> valuable for the studv Palu yavi^) recommended the examination of 

of strictures but also m the diagnosis of palho patients with traction diverticula in raised pelvis 

logical dilatations especially since buigmgs of the position) We remember a few cases of middle 
cesophageal wall as Kloiber (2) has already men aged persons with swallowing complaints m whom 

tioned fill themselves much better with the con we suspected carcinoma of the cesophagus \ rav 

trasting paste in horizontal position than in the examination m horizontal position showed that 
upright one The double Figure 7 illustrates these the cause of the stenosis w as an acute angled bulg 
conditions and demonstrates a large pressure mg of the cesophageal wall a traction divertic 
dncrltciiltim at the height of the cncoid cartilage ulum These traction diverticula can sometimes 

which as IS visible m lateral view takes its origin even lead to severe symptoms of stenosis as wc 

at the posterior wall of the cesophagus in the were able to observe in a middle aged woman who 
cerv ical portion of the latter The cesophagus has also had a kyphoscoliosis resulting from a v ertc 
been pushed forward by the diverticulum and has bral caries m the earliest years of life The patient 
also been quite badly compressed from behind suffered from frequent and increasing complaints 
The \ ray examination in horizontal position in swallowing which finally reduced her to a 
IS however more important for the dia^osis of liquid diet X ray examination in upright posi 
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clcir picture f the hrsfi\ an! this is an aid in 
oricntatu n \ftir tlu ruscupN a careful plate is 
m uie r the \ n\ phie can be ma le scpiratelc 
ilh the Bu ka 1 utter diaphragm a fe ccomi 
after the | aste ha b cn s all ed In the latter 
ci'< It ma^ li necessar\ to lake the plate Seaeral 
time in u c ion in jr ler U catch the complete 
ti|lin<’ of the I harenx 

Ihe f llov ing iBu tralions lemanstratc xvhat 
imix rtanl inf rmati jn such an examination can 
j^i t i igure 8 h s the t lling in a normal meso 
ihirenx More than half the s all ltd paste lias 
alrca 1\ | a H I the epiglotli The picture has a 
rtj^ular and hirj 1\ dcline 1 contour Orientation 
IS further imj lilicd b\ the larin^jeal picture hich 
1 also \i die in iht plat One can see the free 
j rti n of the cpi^,! itti it [ edicle and its con 
imuati n int the hpamentum ihiaeo cpi^lot 
ti um fr m the low r border of which the \ocaI 
c r 1 j a s ti the j lainK \ i ible ari tcnoid cam 
la c I'o Im^erbrcadlh lo er one sets the 
1 er Ik rder tf the ricoi 1 cartilage the tra 
dual aperlur simultaneousU the lower margin 
f the h\-pophar\nx and its transition into the 
i"s. pha^’u 


Figure 0 illustrates a pathological case a tumor 
of the mcsophar\nx which protruJes into the 
hvpophannx and e%en farther into the cercical 
portion of the a!Sopha<»us As one can casil> see 
the upper pole of the tumor lies just below the 
level of the h>oi<l lone At this point a greater 
quantitv of the contrast fluid has collected like a 
cupola over the upper pole of the tumor The 
tumor affects the posterior and lateral portions of 
the mesopharvnx and hvpopharsnx and has left 
but a small passage for the paste at the anterior 
wall of the pharvnx The picture also reveals 
the charactenslicallv irregular and fringed border 
of tumors The posterior wall of the pharvnx is 
lifte 1 from the spinal column because of a marked 
s elling of the former this simultaneou 1> seem 
m^ lo push the cervical part of the trachea 
forward Th re is no transires ion of the tumor 
to the spinal column — a point which is verj im 
porlant in re pect of the operabilit) of such cases 
It IS ncverthele s imjwssible to operate in this 
case because of the great extent of the tumor 
espccialK since the neoplasm has alreadj begun to 
aBect the cervical portion of the cesopha us A 
normal filling of the oesophagus is to be seen only 
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Fig 8 > 

Fig 8 FarUal cast of a norrml mcsophnn n 
Fig g Tumor of the mesopharjmx Rich p nctrate to 
the hypopharynx and al 0 extends to ard the cc ical 
portion of the (esophagus The upper pole of the tumor h s 
iQ the region just below the level of the h>oi 1 bone ih 



I I-i 10 

I r p)l I ju t abo e the Ic el of the upper thoracic 

\o Pha >D eal tumor The upper pole is seen at 
the le el f the ar> tenoid cartiia c tn lo er pole being 
at the lev I of the dea ly vi iblc c Icit ed cricoid cartila e 


just above the level of the upper thoracic aper 
ture The lower pole of the tumor is probabK to 
be found at this point 

Figure 10 illustrates a tumor of much smaller 
size In this case the upper pole is casiK ret 
ognized at the level of the arjtcnoid ctrlilages 
the lower pole at the level of the clcarlv visible 
calcified plate of the cncoid cartilage The tumor 
V as removed b> Hajek 

Figure II shows a tumor of the hjpopharvnv 
The upper and lower poles of the tumor arc easilv 
recognizable as are also the length and form of 



Flo 11 Tumor of the h>-popharjnx The upper an 1 
lower poles of the tumor are easil> reco n able 


the Stricture The tumor is proliferating toward 
the larvn’C ami forward toward the cervical por 
lion of the trachea it has alread) pushed the lat 
ter forward and compressed its posterior wall 
It the tumor is large it is often difficult to get 
the upper and lower poles on the plate at the same 
time In such cases we make one picture of the 
upper pole with a part of the stricture and m a 
second picture we can then catch the lower pole 
with the stricture above it during a later phase of 
the act of swallowing '^nch a double picture is 
shown in Figure r The picture on the left shows 



Ft? 12 Vvervlon pharyngeal tumor The picture at 
the left sho\ s the upper pole v ith a part of the stneture 
The p cture on the n ht was taken at a little later phase of 
Swallowing act and sho s the lo er po e with the 
steno IS abo e it The upper pole is at the level of the 
roitottis the lower 1 1 elo the upper sternal margin 




elc'ir picture f the hrsnx an 1 thi i ar) ai I in 
onciitaii n \fttr llii r opN a careful plait i 
mil r the \ ra\ j lait can I e ma le seiurattlt 
uh the Ku ks lutt r diaphrajrm ^ tci\ st on 1 
nfter tht I a tt ha been s all el In the latter 
c I c It mas 1 n sars to take the | latt evcral 
tim in u tt i n in ir Icr ti titththec roplete 
filling, f ih } liars n\ 

I he f 11 11 ), illu intnn lem nitrate hat 

insj riant in( rraati n u h an examination tan 
Ri e 1 i),ur ^ h s th I llin,, man rmal mt 
phirsnx M rt than half the s ill sic 1 paste his 
al ta i ( i •< i th j i ! lli The pi tur ha a 
r),ul trail I irj Is lii: u ! tuntour Orantatioii 
1 fiirth r imj lit e 1 1 s the lars n„eal pi turciihah 
I al SI ill II th plat Une can ste the free 

jx rli 11 f il i tj i).l Iti It I c licle an 1 its ton 

tiiuial n ml th li^amentum ihsreotpi^l t 
ti um fr m th lo \ r b r i r f sshith the s til 
c r i pa t tht I ! iml si il te ars tenoi I cam 

hg 1 0 Im rl rea llh 1 er ne sees the 

! \ tr b rd r of th n oid arlitap,e the tra 
deal iixrturc imultancou Is the lo er mancm 
1 th h }xjhirsn\ and its Iran ition into the 
Mlhagi! 


Figure 0 illustrates a patholo ical case a tumor 
of the me ipharsnx \ hich protrude into the 
lispophar\n\ and esen farther into the cervical 
portion of the asipha^us \s one can casils see 
the upp r pole of the tumor he ju t beloss the 
Its el of the hsoui bone \l this point a greater 
quantits of the contrast fluid has collected like a 
tU]>oia er the upper pole of the tumor The 
tumor afle Is the po tenor and lateral portions of 
the mtsopUarsnx and hs-popharsna and has left 
but a small passage for the paste at the anterior 
ssall of the pharsnx The picture tl o res cal 
the cliiractcn ticalls irregular and frm cd border 
(f tumors The pi tenor ssall of the phar>nx i 
lifted fr m the spinal column because of a marked 
s ellin^ of the former this simultaneou Is seem 
m„ to push the cersical part of the trachea 
for ard There i no transgression of the tumor 
to the spinal column — a point sshich i serj im 
portant m respect of the operabilits of such cases 
It 1 neserlheless impossible to operate m thi 
case because of the great extent of the tumor 
e piecialls since the neoplasm has alreads be"un to 
affect the ccrsical portion of the cesopha us A 
n rmal hllin" of the cesophagus is to be seen onlv 
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Fig 8 I 

Fig 8 partial cast of a normal me onhar> na 
Fig 9 Tumor of the mesophar>'n'c Inch p nctralc to 
the hypophaf>nx and also extends to vard the cer ical 
portion of the oesophagus The upper pole of the tumor li 
in the region just below the Icsel of the hjoul bone ih 


I w r |)>l I ju t above the le el of the upper thoracic 
p rtur , 

1 ig 10 Plia vn ea! tumor The upper pole is seen at 
the le el of the ir>ten 1 1 cartila e th lo cr pole bein 
at the level of the cle riv vi iblc c Ici) ed cricoid cartilage 


just above the level of the upper thoracic aper 
ture The lower pole of the tumor is probiblv to 
be found at this point 

Figure 10 illustrates a tumor of much smaller 
size In this case the upper pole is casil> ret 
ogmzed at the level of the arjtenoid cirtilagts 
the lower pole at the level of the clearl) visible 
calcified plate of the cricoid cartilage The tumor 
was removed b> Hajek 

Figure II shows a tumor of the hjpopharjnx 
The upper and lower poles of the tumor arc easilv 
recognizable as arc also the length and form of 


the stricture The tumor is proliferating toward 
the hrvnx and forward toward the cervical por 
tion of the trachea it has alreadv pushed the lat 
ter forward and compressed its posterior wall 
If the tumor is large it is often difficult to get 
the upper ami lower poles on the plate at the same 
time In iuch cases we make one picture of the 
upper pole with a part of the stricture and m a 
second picture we can then catch the lower pole 
with the stricture above it during a later phase of 
the act of swallowing Such a double picture is 
show n in Figure 1 2 The picture on the left show s 



Fi II Tumor of the h>-pophar>nx The upper an 1 
lower poles of the tumor are easil> reco n al le 



re 12 \ very Ion phar>'ngeal tumor The picture at 

1C left sho vs the upper pole vnth a part of the stricture 
he picture on the n ht was taken at a little later ph^se of 
le swallowing act and shov s the lo or po e v ith the 
eno IS abo e it The upper pole i at the 1 vc\ of the 
j^lottis the lower is 1 clo v the upper sternal margin 
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tleir pn-ture f ihe hr\n.\ and thjj is an aid m 
uncntati n \f(cr tlu riscop> a careful plate i 
nu It r the \ ras plate can be made separateh 
% ith the Bu k\ loiter diaphra<’m a fen «wond 
afltr the paste ha been snallo \e I In the latter 
cn c It ma\ b ncce ir\ to tike the plate sc\enl 
tim s in buett ion in order to catch the comj lete 
lilhn" ftheJhar^^^ 

The f 11 nine ilUi intions lem nslrate nhit 
inijiortint inf rmation such in examination can 
pne Iipurtb ho ts tl e t Ihng in a normal me o 
|hir\n\ M re than half the swallo edpastelm 
ilrea i\ pi t 1 the t) i lottis The picture has a 
repuhr an 1 slnrpK Ictine I contour Orientation 
IS furthtr 5im] 111 1 1 1 \ the lar\ n^eal picture hith 
1 also \i iblc in th | late One can see the free 
|xrli n f iht cj iplotti its pedicle and its con 
tinuati n int the hgamenlum thxreo-cpHol 
titum fr m the lo tr border of which the xocal 
cerl {1 t the pi unit \i ible ir\len id carti 
li c lot n^trbr adlh loi er one secs the 
1 wer border f the tricoi 1 earlila e the tra 
heal iixrturc imultineousU the lower margin 
I ih h -pophannx and its transition into the 
sef hagu 


Figure Q illustrates a paiholo^ical Cl e a tumor 
of the rncsophari nx which protrudes into the 
h>T>ophar\nx and even farther into the cervical 
portion of the asopha 4 ,us ^s one can casilj see 
the upper pole of the tumor lies just below the 
level of the h>oitl bone At thi point a greater 
quantitv of the contrast fluid has collected like a 
cupola over the upper pole of the tumor The 
tumor affects the posterior and lateral portions of 
the me opharv nx and hvpopharj nx and has left 
but a small passage for the paste at the anterior 
wall of the pharvnx The picture also reveals 
the charactensticall} irregular and fringed border 
of turnon The posterior wall of the pharjnx i 
lifted from the spinal column b cause of a marked 
swelling of the former this simultaneouslv seem 
in*, to push the cervical part of the trachea 
fon ard There is no transj,res ion of the tumor 
lo the spinal column — a point which is verj im 
portant m respect of the operabihtj of such cases 
It IS nevertheless impossible to operate in this 
case because of the great extent of the tumor 
espcctallv since the neoplasm has alread> begun to 
affect the cervacal portion of the cesopha^us A 
normal filling of the ccsopha^us is to be seen onl> 
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Tig 8 I 

Fig 8 Partial cast of a normal me ophar\n\ 

Fig 9 Tumor of the mesoplnrynt which ptnetrali t 
the hjpopharjnx and also extends tow ird the cer i I 
portion of the (Esophagus The upper pole of the tumor I 
m the region just below the le\cl of the h>oi I bone ih 


I V r p 1 ju t bove the le 1 of th upper thoracic 
ap tu e , 

Ig o Ihavn al tumor I he upper pole is seen at 
the k el ftheirvte lie tila the lo er pole bein-^ 
at il c le I if tl c clcarlv v ble ilcil ed cncoid cartilage 


just above the level of the upper thoracic aper 
ture The lower pole of the tumor is probibiv to 
be found at this point 

Figure 10 illustrates a tumor of much smaller 
size In this case the upper pole is easilv rec 
ogmzed at the level of the ar>tenoid cartilages 
the lower pole at the level of the clcarl> visible 
calcified plate of the cricoid cartilage The tumor 
was removed by Hajek 

Figure II shows a tumor of the h>'pophar>na 
The upper and lower poles of the tumor are easiK 
recognizable as are also the length and form of 


the stricture The tumor is proliferating toward 
the hrvnv and forward toward the cervical por 
turn of the trachea it has alreadv pushed the ht 
ter forward and compressed its posterior wall 
If the tumor is large it is often difficult to get 
the upper and lower poles on the plate at the same 
time In such cases we make one picture of the 
upper pole with a part of the stricture and m a 
second picture we can then catch the lower pole 
with the stricture above it during a later phase of 
the act of swallowing Such a double picture is 
i,hown in Figure x I he picture on the left shows 




Fi 12 \\er>lon pi ar>n eal tumor The picture at 
the left shows the upper pole with a part of the streture 
The picture on the n ht as taken it a little later phjM of 
the SiNlUoi m act and shoi s the Iniver pole mth the 
sleno is aho e It The upper pole is at the le cl ol the 
epi lottis the lo\ er is bclo v the upper sternal margin 
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! inn hf r immc hatch di appe irs The author techvique 

1 i r j c u«. IK c n( rmc I this b\ "S. ra\ stud> of The technique is shown m Figures i to 6 The 

immt inteh and remoteh fiUoMOt, oper ends of the graft are mortised into the S}Tnphises 

111 1 On Ik ihcrhand the cnhr tment of the bj the authors inlay technique used in other 
(tchi rn l\l ne graft 1 a permanent enlarge bone grafting operations In the enlargm of the 
n III Ih nh alicrnatuei ca; arean cction pehis the strength of the graft i eaceedm Ij 
1 ht mla\ graft i aj \ arentlv the onlv method important Great care must be taken that it is 
1 ich effe t f rmanent enlargement of pehes sufficientlj strong to withstand the pressure of 
10 small f r rnial Iclivera It i particularlj the bones as the> attempt to get back to their 
i[ I li i! k t the jiixtominor t\pc former position 


srE\()SI\C FIBROUS TENDOVAGINITIS OVER 
R\DI\I STMOID (DE QUERVAIN') 

li CIIISTCI (. SCHNHDER MD M twAU EE \\i coNSiv 


1 ^01 S(. trtl \ears m\ attention ha been 
^ I rtett i to in int restin„ condition at the 
wri c e nccrnin \hich I could find no en 
lighttiim 111 in 'km rican literature The relatne 
fr |U ne\ t the e>n liliun ind the strikint^ simi 
lirU\ tall ises in th ir s\mptoms and ph>sical 
lin 1 1 s n 1 !e It seem e i lent (hat this was a 
lei nut el 1 aU it t\ w rlh\ ol careJul stud> and 
iial\ I 

111 1 111 nt Mth till e nhtion m\ariabl> 
njliin f \ re pun at the wrist moreorless 
lei mill ! ill i 111 the region of the radial 
st\ ! i i a 1 1 ra li iiin intu the hand and up the 
1 rcirni I!u\ i hi t r\ of a gradual!) 
ie\ 1 I m 1 iin i the site of the radial stvioid 
11 u 11 ith ul ui\ ] rtc[itating trauma This 
1 am 1 1 nus s c\er m the course of weeks or 
month th it mi lei li ibiliti of the wrist 
ensui O ai iiilK ihcpunassumesaneuralgic 
elnruter inlis\er\ si\ercatnt ht \bduction 
and \tcn i n f the tlninil are accompanied bj 
se\er pam an 1 j re ure oxer the radial sljloid 
1 ex luisit lx tender Praetiealh all of the pa 
ti ntb tint haxc e me under mj care ha\e been 
cen prcxiou lx In one or more phxstcians who 
Inxe xari u lx hi nosed the condition as rheu 
nntisni neural n and neuriti usualK presenb 
mg heat ilxe electricitx and rest Despite 
the e measure the sxmptoms haxe become in 
crea m lx sexere hmllx mcaracitatmg the wnst 
for further use 

Phx icil examination rex cals definite swelling 
m till region of the ndnl stxloid (Fig i ) ex 
tremclx tender to pressure Abduction and exten 
ion of the thumb are xerx pamful in man\ 


instances the patients being unable to perform 
this motion at all Fxen gripping and ulnar and 
dorsiflexion produce pam over the involved 
region Frequenth a gristle like thickemn can be 
felt under the skin while at times the periosteum 
of the underlying radius seems thickened There 
IS never any local heat rednes infiltration or 
creptlalion in the tendon sheath on motion 

It IS interesting to note that all the patholo y 
occurs at the point where the abductor pollias 
longus and extensor polhcis brevis tendons pass 
under the superficial dorsal carpal li ament 
through the osteofibrous canal immediately over 
lying the radius Because of the fact that these 
muscles arise on the dorsal surface of the forearm 
as extensors and curve around the distal end of 
the radius to become abductors of the thumb 
(Fig 2 ) they are exposed to increased fnction at 
this site Likewise m consequence of their super 
fiaal position between the bone and skin they 
become exposed to more frequent trauma than 
other tendons 

This condition was first described m 1895 by de 
Quervain of Basle Switzerland who reported 5 
cases in the Correspouden Blatt fuer schdci er 
AerJe He saw his first case under Professor 
Xocher at the Bern Klmik in 1893 Subsequent 
todeQuerxam sfirst paper a considerable nuniber 
of German and French climcnns reported adcu 
tional cases investigating the condition quite ex 
haustixely The most comprehensive study wa 
made by Alfons Eschle of Basle in 1924 ® 

tabulated the 1 10 cases prcviouslv reported m tn 
literature and added 19 more which had co 
under his ow n observ ation 
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Fi I Photo raph of normal and in oKed wn t 
showiHo swellin" o\er radial stsloid in the latter 

Although I ha\e personalU seen and treated 
between 2^ and jO cases in clinical and pnvatc 
practice I ha\ e been able to collect the records of 
onl> j j of these This makes a grand total of 14^ 
cases In 13^ of these where the sex was reported 
119 were women and 14 men Out of 89 where the 
side was noted 47 were nght 44 left and 4 bi 
lateral These patients ranged m age from to 
73^ears themajont\ howc%er being between ^5 
and ^5 Houscwites and rands constituted the 
largest aocalional group there being Sr with thia 
classification Further there were 7 farm women 
4 factors workers 3 nurses planl^ts x milliner 
1 plasterer i hairdresser i laborer and i 
architect 

Although the exact eitology of this condition is 
not dear there seems to be more or less agreement 
among the xanous authors that crctssi ely 
nioiwlonoiis use of the inxohed tendons is the 
most commonh txadent cause The incidence of 
the disease practicallx exclusixel) among workers 
who use their thumbs a great deal seems to sub 
stantiate this xiew In some instances a single 
direct blow to the exposed tendon sheath has been 
the sole etiological factor while in other cases 
injurj followed bj excessixe use of the thumb has 
been responsible A few authors ha\e noted a 
rheumatic predisposition in some of their cases, 
but this IS bx no means constant Lues and 
tuberculosis ha\e been definitel) ruled out as 
beanng no relationship to this condition The 
pnmarx cause then as far as can be deteimmed 
IS a mechamcal rubbing of the abductor polhas 
longus and extensor polhcis brexis tendons oxer 
the rounded distal end of the radius This be 
comes quantitatix elx increased b\ increased force 
or frequencx and produces anoedemaof the tendon 
sheath and results in a xnaous aide increasing 
the friction and causing the lumen of the tendon 
sheath to become narrowed 'I rauma qualita 



Fi Sketch shomn'’ on m and in c tion of abductor 
pollici lonm and e tensor polhci brexis Note how 
tendon cur e a ound radial 8t>loid m common tendon 
sheath under pe bcul do sal carpal li ment ilopl 
abducto poll! lon'Ti muscle Mepb estensor 
poIJici bre 1 mu cte S<i I superficial dorsal carpal 
ii ament 

tixelx influences the irritation bx increasing the 
cedema or changing the underlxing bone 

\ccording to all the authors who haxe prexi 
ouslx wntten upon this subject \ rax eximma 
tion has consistentlx failed to rexeal anx change 
in the underlxing bone Mx own cases, haxe 
corroborated this obserxation with one or two 
exceptions Figure ^ a roentgenogram of the 
normal and inxolxed wnsts rexeals some deposi 
tion of lime salts ox er the radius at the site of the 
fibrocartilaginous disc of the diseased tendon 
shtith This suggests a probable extension to the 
periosteum of the bone in the nature of a pro 
liferatixe reaction such as one might expect to 
s e foUoxxing trauma or inflimmation 

Figure 4 shows a similar change but to a Ics er 
extent in another case These bone changes might 
be asenbed to the extension of irntation to the 
peno teum or max be onlx structural xanations 
in normal bone:, 

\o relationship has been established betxxeen 
this disease and sx philis All the blood \\ asser 
mann tests in mx own cases haxe been negatixe 
as IS true of all the cases prexiouslx reported in the 
hterature Likexxase no ex idence of tuberculosis 
has been noted in the e cases Although tuber 




tul u t(.n s\n \itis is i well kn \ n liseasc 
t n i uimtis f ihi. le Oiiemin t\| t has ne cr 
i n !i wn t Ic luUrcul u ami cl cs n>i 
I \ n f ll w ihc cour e f the tuberculous 

I li I ilhul ( f this condition his been 
lull 1 \cr\ circfulK b\ Kxhcr le ynerxam 
Ktj I kr \iclur H luck Nusslaum FI rcken 
in I I sthk It was Kochcr who first nimed the 

n lition stcnosincf til r us ten biaginitis 
I tt lus f the fibr us thickenin" which he note I 
in ill mi 1 Ik h\ors f the tendon sheath He 
1 ki 1 u;x n the c nditi n as i ^ si e functi n 
In) ertru] In m I f heed it in the same chss with 
sni||in„ tin„ r {doisl a resort) \ctor<lin^ t 
\u $1 aum the normil tendon sheath Is compose 1 
t 5 Incr I he inner h\tr is the | inetil part 
of the same ti uc i hich co\cr the Undons 
(m ccnl h\er) ind Is comj sc I f ? strati of flit 
or cubicil cti! ilh S] indte shaped or round 
nuclei Hus h\cr frequenth his t ngtr like j roc 
c St ml contims (me Umjh > ess Is without 
nni tie will I he second liccr i c mposed f 
loo c anncctne lis ut cintimin ner\cs ind 
1! I \t t!s Thtn foil thin firm lasers f 
c nnecti t ti ue the inner listr with liber 



I (1 fO 1 1 t I ! 
pi It th 

V 6 m t f 


running parallel to the outer icr ss the bloo 1 
siippK the litter being the wider of the two 
The fifth and last 1 i\er is composed of loose con 
nectnc tissue with nerses ind blood \essels 
Wlicreis grossh the common tendon sheath of 
the abductor jxllicis Ion us ind extensor pollici 
bre IS tendons IS n rmalU a thin colorless tnns 
parent membrane in tin disease it is thickened 
nontransparent in J cuts like gristle The canal 
IS narrowed so that in s me cises it is difTcult to 
I ass a thin prole throUoh it \Micn cut the 
sheath looks milk white the inner suffice King 
veil w to red in color here and there 1 ein \el\ct 
like While at times the sheath itself mat I 
thickcne I to 4 times Its normal iepth the ten Ions 
themselves sh w n changes OccasionalK the 2 



I (Ht) 'Jk i h f l I tt 1 1 d t 
I f k 

I8(t)'=ecdt fpi h d I 
b hfd! hhtb d d D IS K ^ 

d r«l b h f rad 1 S D t L pe f 1 

1 isal rp n m C 

I q( Rht) Th d t p f p t h R pi tt 
fid hthft«obdtt] tth mb 
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TABLE I— S\NOPSIS OP riFTErN CASFb OF DE QUER\ \I\ S DISFASC PERSO\ALL\ 
RIMIWFD 


\o 

Name 

\rc 

Occupation 

Side 

Duration 

Cau c 

Treatment 

Result 


\ 

r 

SO i 

Milliner 

Left 

I month 

Vrthtiti 

Cast 2 ck 

I u ther R 
refused 

Unimproved 


IB 

30 

Laborer 

Rl ht 

S months 

L\ce t u 

Cast 6 vecl 
Operation 


Unimproved 

Cured 

3 

C 

B 

4S 

\rchitcct 

Ril,ht 

week 

I CCS 1 c u c 

Splint week 

Further R 
refu cd 

Unimpro ed 

4 


R 

la 

Student 

Left 

1 >eaT 

lia cb 11 train 

Ca t 4 ekb 


Cured 

5 

. B 

1 

Drc smakcr 

Ritht 

I month 

V in t am 

C a t 6 weeks 


Cured 

6 

C 

c 

16 

Student 


1 month 

L crut h 

None 

i 1 


7 

K 

1 

1 33 

llou e\ ife 

RiRht 

, 6 months 

; F xces i e u e 

Ca t 0 V e ks 


Lured 

8 

1 5 

T 

SO 

Housewife 

Lift 



Ca t 6 weeks 


Cured 

9 

\ 

J 

2S 

Housewife 

1 ^ 



Ca t 0 week 


Lured 

10 

1 c 

W 

47 

Hou e ifc 

Ri ht 

1 3 weeks 

\rthnt 

Cast cek 


Cured 

11 

r 

D 

40 

Nur c 

|Ri ht 

1 weeks 

! Lvees 1 e u e 

1 Splint 6 weeks 


Cured 

I 

c 

r 

: 

Nur e 

Rl ht 

i month 

I xc 1 e u c 

Cast 6 e ks 


Cured 

«3 

\ 

i 

B 

40 

Hou e ife 

I iffht 

2 months 

Lxcc IN e use 

, Ca t 6 weeks 

1 Operation 


Unimproved 

Cured 

14 

c 

F 

45 1 

Nurse 

Left 

1 month 

Lifting in alid 
mother 

Cast 6 eeks 

Further R 
refu cd 

Unimprov ed 

IS 

JMl 

S 3 

Hou ewife 

Left 

3 months 

Fall on nst 

Untreated | | 



tendons ma^ be adherent to each other mth a 
thm fibrous band Three of ReppJcr s cases 
showed firm adhesions between the tendons and 
the sheath All the authors seem to agree that 
the tendon sheath is too narrow for the tendons 
Histologically most of the cases fall into one of 
two groups according to Nussbaum Group i m 
which the majoriU of them he shows a connec 
tue tissue proliferation m the sheath 3 fold to 4 
fold There is no fixed direction of the fibers and 
the. endothelium and its substratum are fre 
quentlj absent In the second group the blood 
Nessels and ner\es looseh held in the outer 
laaers of the sheath are surrounded b\ round 
celled infiltration jMan\ sections in this region 
show small irregular necrotic areas On the 
inner side of the sheath the blood vessels are 
increased The occlusion of the lumen of the 
sheath is often directly produced b\ necrotic 
masses This histological evadcnce would point to 
the fact that we are here dealing with a reaction 
to trauma or excess use which is not inflammatory 
Some factor is responsible for the stimulation of 
the fibrous tissue growth in the connective tissue 
layers of the tendon sheath 


In the treitment of this condition a wade field 
of therapeutic aids has been tested practically all 
of them to no avail except prolonged immobiliza 
tion and surgery Heat electricity splints rest 
massage internal medicaments etc have been 
of no avail Practicallv all of the I uropean 
writers who have desenbed this condition are 
agreed that conservative measures do not vield 
encouraging results In my own practice I have 
emplov^ a plaster of Pans cast to the thumb and 
wnst with the thumb in full extension and abduc 
tion(Eigs 5 and 6) Such casts when allowed to 
remain on from 4 to 6 weeks produced a complete 
remission of syanptoms m 7 out of 10 cases 
Immobilization must be absolute and sufficicntlv 
prolonged to permit complete resolution of the 
pathological changes which have taken place in 
the sheath In those cases where the fibrous 
stenosis has become too adv anced to respond to 
immobilization alone surgery has provaded a 
simple and eflective solution to the disability 
The operation proposed bv de Quervain and 
successfully used bv a number of European sur 
geons IS as follows Under a local anesthetic a 
linear incision about inches long is made over 
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the distal end f the ndms thrr u^h the skin and 
sul cutant u tissue Ovcrl\ing the superficial 
d rsal iq 'll liKament is a small branch of the 
radial ncr t hich should be retracted \ cut is 
ma k thr u^b the carpal ligament inime(intcl% 
o\tr tht tend n sheath an 1 then the thickened 
slcithi split f r a distance if alxjut r inch The 
skin I cl t i and the woun 1 dressed without a 
cast I iffurtb 7 8 and o shew the steps of the 
ojicrati n \cti\e moti n can be undertaken 
within a fe \ la\s and full re toralion f function 
m i\ 1 e anticipate! within 2 or ^ weeks Of 66 
case collected b\ Lschle which were treated 
surfjieilK in this manner 63 were cured and 1 
impr< \el I ha\e res< rtc i to surgical diMsi>n of 
the mmon ten It n sheath in 2 cases lioth of 
which were iir d 

Fal le I gi\es a ummar\ of the cases from 
m\ wn records and in licates the treatment 
renJere 1 and results blamed along with other 
pertinent data It will le seen fr m a cursoiw 
eaammati n ot this that the correct emplo\-menl 
ot the I la ttr cast has iflorded cures in 70 per 
cent t the cases thus treated and that this trcit 
ment 1 to I e reer mmendc I in the cases seen fairK 
earh 

r summarise brieflN we are here dealing with 
a dim il entitv not ;re\ious)\ de$cril>ed in 
\ni ri an literature cr tc’ctliooks known as do 
Ouenain di ease This is a pas tee function 
hej ertr ] he nf the 1 brous h\ers of the common 
shcatliof thcal luctorpollicis longusand extensor 
p llicis 1 re I tend ns causing a stenosis of the 
sheath scr the radial stilui I and impairment of 
funcii n l the thumb I he pain oxer the ndial 
stxloi i ma\ I e s( se ere as to proiiucc complete 
di Uilitv itthiwnt Tl e cf n !itK n is a chronic 
on an i rc j n I nl\ to mj letcimmobili ation 


of the thumb and wrist ma cast from 4 to 6 weeks 
or m late cases surgical splitting of the steno cd 
tendon sh ith 
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SUBPERITO\E\L CHOLECYSTECTOM\ ‘ 

Bv LESTER R \MnT\K.ER MD Rocrester New \ irj. 

N l I Rfsea hC IFUw dPf JhjMt 


/\N\ abdominal operation should attain its 
object \Mthas little trauma of the \iscera 
as possible to the end that shock mav be 
kept at a minimum postoperati\e discomfort re 
duced convalescence shortened and adhesions 
prevented Exposure of the cjstic duct m the 
usual operation for cholecjstectomv necessitates 
a great deal of gauze packing vv ith pressure and 
traction on the \isccra which renders the opera 
tion more dangerous and more Jikelv to be /oI 
low ed b> complications than is perhaps nccessarv 

To obviate these disadvantages the following 
method has been dev eloped thus far applied onlv 
experimentallv to dogs though for anatomical 
reasons it should not be more difficult m selected 
patients 

The principle of the operation is removal of the 
gall bladder through a small abdominal incision 
b\ subperitoneal dissection from above down 
ward to the cvstic duct * This depends upon the 
anatomical fact that the peritoneal covering is 
xerj loosely attached to the gall bladder I 
have frequently noted the empty contracted 
gall bladder of an animal to be rolled up beneath 
Its serosa which is attached along the sides of the 
gall bladder fossa of the liver This relation has 
been observed also in patients at necropsy (ol 
lowing manual expression of the vesicular con 
tent The serosa thus acts as a covering or cloak 
under which the xiscus may contract or move 
about Its laxity is of extreme importance m the 
operation to be described not only insuring ease 
of separation but allowing sufficient retraction of 
the membrane aw av from the gall bladder to ob 
tai n exposure ev en as far dow n as the cy stic duct 


TCaiVIQUE 

An incision is made as nearly over the gall 
bladder as possible only large enough to allow 
delivery of the fundus Small retractors on op 
posite sides lift the abdominal wall upward and 
outward and if the gall bladder is not immedi 
ately visible an exploratory lamp is inserted with 
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a curved blade attached to one side which acts 
as a visceral retractor Lpon sight the fundus of 
the gall bladder is grasped with a triangular 
tipped Collins clamp and pulled into the wound 
(Fig i) The two retractors are then replaced by 
a small self retaining retractor A circular in 
ciston IS made with a verv sharp knife through 
the serosa near the tip of the vesicle (Fig 2) By 
means of fine forceps and a rather sharp round 
tipped suction dissector* the serosa is freed from 
the gal! bladder for i or centimeters thus form 
ing a peritoneal cufT (Fig 5) Silk traction sutures 
applied radialK to the edge of the cuff are secured 
to the drapmgs or held bv assistants thus open 
mg the cutT Traction on the gall bladder is mam 
tamed Bv the aid of a headlight and a special 
wire retractor and using either the suction dis 
ector or gauze tips the dissection is carried dow n 
toward the cystic duct (Fig 4) If distended the 
gall bladder can be opened and partiallv emptied 
of us contents m order to facilitate dissection 



Fi I Sho in position and relati e size of incision for 
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Or!irnnl\ ho\ c\er the procc i easier with a 
m <lcratil\ full %e icle 

When re i tint strand of t brou tissue inter 
f re with the strij j mg proce s thc\ art cut t ith 
Cl rs dost to the gall bh Id r in order to a\oi I 
buttonholing the peritoneal sleeve or lama" 
ing the liver If the strand bt large a Cu hing 
iKtr clip sh )ul Ipreviou 1\ b applied forsomeof 
th m will ontnin vc -<1 running from the gall 
blad 1 r to the {xritoneum Surpri in^lv little 
blee lin i encountered however since mo t of 


the vessels remain on the gall bladder Shouli 
anv be torn off the bleeding points on the vesicle 
can be stopped bv a touch w ith the electrocoagu 
lator or bv a silver clip The suction dissector 
keeps the field clear of blood oo mg from the 
mall vessel Near the region of the cjstic duct 
all large strands of fibrous ti sue shoul 1 be doublv 
silver clipped before hvision since one of them 
V ill contain the cvstic arterj (Fig 4) If the 
arterv bv chance breaks loo e there 1 little dan 
ger since all the bleeding 1 within the peritoneal 
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Fig 8 Sutured wound \ ith draina<^: tube 

slee\e The blood can be remo\e(l with a sucker 
of adequate size and time taken to secure the 
\essel If this is not possible a gauze picking 
kept dr> with suction can be applied until co 
agulation occurs In some of m\ experimental 
operations in which the cxstic arters broke loose 
and was notsecured not oxer 50 cubic centimeters 
of blood was lost 

After the c\stic arter\ is cut the cxstic duct is 
easilj dissected out under traction If the duct 
breaks off during this process no damage ensues 
since an> leakage of bile w ill be carried off through 
the peritoneal sleeve \\hen the duct is freed it 
IS clamped as low as possible tied and the vesicle 
removed (Fig 5) Lpon release the stump re 
tracts into the recess under the peritoneum from 
which the duct had been withdrawn (Fig 6) 

Should there be a question of common bile duct 
obstruction in patients however (though this 
should have been ruled out b> careful pre 
operative examination) iodized oil can be in 
jected into the stump of the c>stic duct left 
rather long and roentgenograms of the ducts 
made (Fig 9) If it should be expedient to test 
the patenc) of the ducts before this stage is 
reached the gall bladder can be opened emptied 
of Us contents and filled with iodized oil then 
b> gentle pressure the oil can be forced down the 
ducts If unforeseen obstruction is noted it can 
be dealt w ith m the usual manner if the incision 
IS enlarged 

Finall> after subperitoneal removal of the gall 
bladder a small rubber tube with side holes is 
placed in the peritoneal sleev e and brought to the 
outside the sleeve being collapsed about the tube 
and lightl} tied at the point of contact with the 
abdominal wall (Fig 7) Thus the tube is com 
pletel> peritoneabzed and an> leakage of bile or 
blood into the peritoneal cav itv precluded 



Fi Q Rt>cni eno ram of the biliarv passa es of a do" 
lodi cd oil %a placed m the gall bladder and gentle 
pre sure exerted Lut shows a small amount of oil m the 
gall bladder (abo e) common duct full and a large amount 
m the d odenum {belo \ ) 

The operation has been performed upon 16 
dogs Fourteen made perfect recoveries ap 
parcntlj showing ver> few effects of anj kind 
from the procedure Two died after the opera 
tion one of peritonitis and bile leakage in which 
the cvstic duct had been clamped and electricall> 
coagulated no drainage of the peritoneal sac 
being emplo> ed the other also not drained died 
of leakage of blood and bile into the peritoneal 
cavitv through an accidental opening m the pen 
toneal sac These tw o poor results emphasize the 
necessitv for stoppme^ hcemorrhage before closing 
the wound and for subp ntoneal drainage for i to 
dajs Thei40therdogsatnecrops> showedonl) 
a few omental adhesions at the operative site 

THE QUESTIOV OF CLINIC \L APPLIC VTION 
The first requisite for such a procedure as has 
been described would be a definite diagnosis It 
must be determined with reasonable certamtv 
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that the gall bladder and not the stomach duo 
lenum or pancreas is the organ dtsea ed Thi 
implies c\lremel\ careful stud\ of the case and 
the arphcation of all necessare tests including 
roenl'^tnol jgica! studies of the gastro intestinal 
tract and frequent detcrmtnations of the icterus 
index oxer a period of one or more \ eeks 

In the diagnosis of gall bladder di ease the 
historx lb of great significance and the nihuj^ 
ut of disease of other organs bx appropriate 
tests lb essential but cholecx stographj i the 
method par e\ cll n e If a shadox of the gall 
bladder be obtained the condition of the \is 
tu can be accuratelx predicted in almost 
e erx instance \ shadow definitelx mottled in 
uctessixe Urns indicates tones xxhile contrac 
11 n after feeding indicates an actixe mu culature 
\ ilhout marked clerosis This combination fre 
quciulx occurs Furthermore the xerx produc 
ti n of a shadow implies that the xtsicle is actixc 
enou h to emptx and alloxx refilling indicating a 
non elerotic wall ami a erosa which xxiH rcadilx 
trip awax Such a gall bladder presents the 
idt il case for subpcriioneal cholecx siectomx The 
metho 1 xxoul 1 probabtx haxe been applicable to 
ill the ca es reported in rnx article on (he dia^, 
no 1 of gall bladder di asc 

If no shado of the gall bladder be obtained 
bx the intraxcn us method of cholecxsto raph> 

Wh k L R Tl' 1 < llbl IJ d 1b I 
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the gall bladder is almost surel> diseased per 
haps sexerelx enough to preclude subperitoneal 
cholecx stectom) but m man) case the failure 
of shadoxx formation is due to partial blocka e of 
the cxstic duct with stones or a gall bladder so 
full of stones that an insufficient quantit) of the 
radio opaque material can enter jet m either of 
these cases the xxall maj not be sclerotic enough 
to prevent stripping of the serosa 

To determine whether or not this be true a 
small inci ion can be made as nearlj oxer the 
fundus of the gall bladder as max be after verj 
careful percussion and palpation with the patient 
under ether and the condition inxe ti*^ated by 
an exploratorj lamp If the gall bladder be found 
fibrotic or bound dow n bj a mas of adhesions 
of course the case is unfavorable for subperitoneal 
cholecx stectomx and the regular operation should 
be done The presence of a few adhesions need 
not necessarily contra indicate a subperitoneal 
cholecystectomv The gall bladder may bepulled 
up if possible and the adhesions Ignored or thex 
max be previouslv dis ected axvav I haxe ob- 
served (hat m many excised gall bladders which 
had had adhesions the serosa xxould still strip 
readilx Subperitoneal cholecx stectomy cannot 
be done if the gall bladder is too friable to allow 
moderate traction 

F «» ( th t. th It d bt d 1 h s 
a IM D s Lv C I t D 1 W P tt W 11 m 
C Emc d O \\ S mp d t M V tt C 
J b t t 


) 


GOFF SECON’DAR\ RECONSTRUCTION OF DAMAGED PFL\TC FLOOR 853 


A PRACTICAL CONSIDERATION OF THE DAMAGED PELVIC FLOOR 
WITH A TECHNIQUE FOR ITS SFCONDARY RECONSTRUCTION' 

B\n\RONnCOIl Ml) F\CS Ncw\irr 
Mt 1 s B \\ m ll p t 1 

T he opentions which are commonK cm is satisfactonh explained bj the fact that in this 
plo>ed in the secondary reconstruction of t\pe of procedure the fundamental principles 
the hcented or relaxed peUic floor are of which underlie asucccssfiilsurgical correction of a 
two distinct tjpes The less radical tx’pc of oper hernia — andarectoceleis a hernia -ha\e not been 
ation which consists of a superficial denudation of ohserxed In the surgical correction of anj hernia 
xaginal mucous membrane an inxersion of the it is of fundamental importance to incise all lajers 
denuded portion of the rcctox aginal septum and of the hernial sac which in a rectocele is the herni 
a reconstruction of the perineum is still u cd ated portion of the rectovaginal septum and to 
bj a Considerable number of both gynecologists remove from the sac its content the abnormallv 
and general surgeons The majority of operators situated and adherent rectum in the case of the 
however have adopted a more radical type of rectocele The remainder of the correction con 
procedure in winch some form of flap splitting of sists of the removal of the hernial sac and the 
the rectovaginal septum is followed by a direct closure of the hermal opening through the use of 
union of the anterior portions of the levatores am available muscles and fascia It is obvious that 
muscles between the vagina and rectum and by a such principles are not observed m the superficial 
reconstruction of the septum and perineum t\pe of operation 
Duringthepastdecademany operationsof both The more radical operations m which flap 
types have been performed according to the ac splitting and direct levator mvorrhaphy are em 
cepted technique by members of the staff of the plovcd though productive of generally good re 
Woman s Hospital and in approximately 75 p^r suits in the cure of rectocele fail in most instances 
cent of the cases the end results have been care to restore the levator am to normal function As 
fully observed for periods of time ranging from 1 levator myorrhaphv is usuallv performed varyang 
to j years The follow up findings have thrown amounts of the fascial covered and immobilized 
much light upon the relative merits of the two anterior fibers of ihp muscle of one side are united 
generally accepted methods of reconstructing the between the vagina and rectum with a similar 
damaged peUac floor and have clearly revealed bundle of fibers from the muscle of the opposite 
certain objectionable features in the end rcsultsof side Sutures winch have been placed about the 
both types of operation muscle bundles abov e the perineum are tied under 

The objections to all operations in which denu a tension sufficient to hold them together until 
dations and inversions of redundant tissue are union occurs Despite the care with which such 
employed are (:) the impossibility of a restoration sutures arc tightened it is extremelv difficult to 
of the levator am muscle to normal anatomical avoid a pressure atrophv of the included muscle 
position and function by such procedures and (2) fibers with the result that a more or less crescentic 
the unjustifiable inadence of recurrent rectocele rigid and functionltss band of scar tissue forms at 
which follows their application the site of the junction of the muscle bundles It 

In the restoration of the retracted levator am is a well recognized fact that such bands of scar 
to Its normal position and function it is essential tissue cause dyspareuma and dystocia and are 
to expose its fascial cov enng and the supenor responsible for an impairment or complete loss of 
layer of the urogemtal tngone to which its fascia function in the most important fibers of the leva 
IS attached To do so necessitates flap splitting of tor muscles 

the rectovaginal septum and a type of flap split Ih an effort to avoid the objectionable sequelu 
ting in which the flap includes all layers of the of the two conventional methods of reconstructing 
septum from the vaginal mucosa to the rectal the injured pelv ic floor the operation herein de 
musculature An examination of the accompany senbed was devised It has been under trial by 
ing anatomical diarts convinces one of the impos several members of the staff of the \\ oman s Hos 
sibihty of such an exposure by any form of mucous pital for the past 4 y ears and has gained a confi 
membrane denudation dence which seems to w arrant a prcliminarv report 

The high incidence of recurrent rectocele which at this time It has been based upon a recognition 
follows the tyqje of operation under consideration of the follow mg facts concerning the normal anat 
TmtliCl ItliWm Ifptl 
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om\ and fiincU n of the pelMc door nod the 
changes which rucur as i result of injurv at the 
lime f f / 'irtiirition 

NURMVL AN \TOM\ Ot TIIF PCLMC FLOOR 
The pci\ic tlijr or pel ic Inphn"Tn is f rmed 
I \ the lc\ itores am mu dis the coteVo^s mus 
cl s in ! the liscii "hi h surrounds them The 
Inphra m ihu form i almost closes the pelvic 
utlct ind sepiratvs the itlvii. civitv from the 
j trin um which c mj Ictes the closure 

Til leal r 7«j mus I the lar'^er an i more im 
pornnt fthetw muscles \hith torm the muscu 
lir j rlnn of the pelvic diiphragm inscs from 
the {H ten r surtact of the spubis thewhiteline 
( ir us ten lineu muscuh levatons am) and the 
I me t the 1 dnum I rom this broad c rmn the 
III rs run I vnwiri lack vrd and inward to 
he ni atttched t the sides an] tip of the 
cv\ to (h llr u riph nigamentum ancKoc 
c\^ uni) li hevtinlsfr m the tipof the cocevx 
t thcanu mil the sides of the rectum \few 
tilers tie til r jiu tka from the m wt anterior 
[ rti n f the mu le pass I ctwien the \a ina 
m I rectum t I e in rted into the penneil bodv 
Ihcu h the 1 \ it r am i usuallv regarded as 
me n u le it I mj ed )f three separate flat 

f w s i f m n IK 



segments Piersol (/) m commenting upon this 
phase of the su!>;ect savs There i iisuaJJ) to 
be found a diviclmg line icros the muscle on a 
level with the junction of the superior ramus of 
the pubis with the ilium and separating thos 
hbers which are ms rted into the coccv\ and the 
posterior portion of the fibrous raphe from those 
which pass to the anterior part of the raphe and 
the rectum Each of the portions so separated is 
supplied bv a separate nerve and thi combmctl 
with the results of comparative anatomv shows 
that the posterior portion of the levator is reall> 
a muscle quite distinct from the anterior portion 
It has been formed the musculus ihococcvgeus 
Furthermore it seems probable that the anterit r 
portion is composed of two morpholoj^tcallv dis 
tmet muscles one of which aia es from the pul is 
and anterior part of the white line and is inserted 
into the me ban fibrous raphe whence it is term d 
the pubococcVoCus while the other situate 1 be 
neath le superl cial to the puboocevgeus con 
SI tsof those fibers v hich anse from the pubi an 1 
are inserted into the rectum and is termcl the 
musculus pulwectahs 

There has been con iderable contro ersv con 
ceming the j resencc or absence of fibers of the 
levator am in the pcnncal bodv between the rcc 
turn and the vagina Dissections b\ Martin (61 
and others ha e proved conclusivelv that there 
are fil ers of the puborectali the fibers of Lus ka 
which pass letween the rectum anl \a ma to 
insert into the perinea! 1 od> 

Of the three portions of the le atorani thetvo 
more anterior portions the pubococev peu an 1 
the puborectali are from the vievvTxiint of the 
gjnecologist and obstetrician the most important 
segments both structuralh and functionallv In 
commenting upon the pubic se ments Sturmdorf 
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Fir 3 Illustratm" m sagittal sectiorv the itsinbut on f 
thefasciaendopclvma ibout the 1 Ivlder the \jgm and 
the rectum 


(9) has said Their lines of origin c'ttemi for 1 ‘ 2 
inches on either side of the posterior surface of the 
pubic symphjsis thus equaling m width the 
average sternomastoid the> nre twice as thick as 
the diaphragm weigh one fourth is much as the 
external oblique altogether presenting a muscuhr 
support exceeding that guarding the inguinal ring 

These pubic segments course almost hori/on 
tally backward and inward along the lateral 
\ aginal wall They conv erge rapidly toward those 
of the opposite side to become inserted into the 
perineal body the rectal walls and anococcygeal 
tendon encircling the vaj ina and rectum m dis 
tmet loops 

Their median borders which arc plainly pal 
pable through the lateral vaginal walls a half inch 
or less behind the plane of the hymen form a V 
shaped interspace which embraces the introitus 
under the pubic arch and is termed the levator 
cleft (hiatus genitalis) In this cleft are the 
urethra vagina and rectum 

The cocc\getis muscle the flat fan shaped mus 
cle which completes the muscular pelvic dia 
phragm posteriorly arises from the spine of the 
ischium and is inserted into the sides of the sa 
crum and coccy x It is of no practical importance 
to the gynecologist 

The pci ic fascia the fascia of the pelvic dia 
phragm is a continuation of the iliac fascia It 
descends over the anterior surface of the pynfor 
mis the upper portion of the obturator intcrnus 
and the superior surface of the levator am and 



1 1 4 lllu tratin n ^ cross sc tion m dc at a level of 

iht ri thed tnUution of the fa cn endopehina 

cutcvgeus muscles That portion of the fascia 
which covers the superior surface of the pelvic 
diaphragm is termed the superior fascia of the 
pelvic diaphragm (fascia diaphragmatis pelvis 
sujicrior^ 

From the line of origin of the superior fascia of 
the ptlvic diaphragm the pelvic fascia continues 
downward to cover the mesial surface of the lower 
portion of the obturator internus This fascia the 
obturator fascia is attached to the tuberositv and 
ramus of the ischium and the inferior ramus of the 
pubis 

Along the line of union of the superior fasua of 
the pelvic diaphragm and the obturator fascia 



Tjg s Illustrating m n c o s section made at a level 
of the corpu ute 1 thedi tnbuti n of the fas la endop 
elvina 
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there IS a cur\ed thickening m the pel ic fasaa 
nhich eiitends from the posterior surface©/ the os 
pubis to the spine of the ischium or in some 
instances to the ihopectineal line This thickenin^ 
Is termed the white line (arcus tendmeus musculi 
lc\atons am) and from it a large portion of the 
ICNator am tikes its origin 

From the white line a thm la>er of fascia ex 
tends o%er the inferior surface of the pel\ac dia 
phragm and is termed the inferior fascia of the 
pehic diaphragm (fascia diaphragmatis pehis 
inferior) 

The superior and inferior fascis of the pehic 
diaphragm form a compartment for the levator 
am nnd cocevgeus and both fuse along the ante 
nor border of the levator am with the superior 
Kver of the uro'^emtal trigone (triangular liga 
nient) Postcnorlv and mesiallv each of the two 
lavers of the fa cia of the pelvic diaphragm fuses 
in the sigittal plane with a corre ponding lajer 
from the opjxisite side 

In the above description of the pehic fascia it 
1 apparent that the term pehic fascia applies 
onh to the fascial covenngs of the pelvic mu^es 

tascia aidopehma As the pelvic muscles are 
surrounded bv lav ers of the pelvic fascia so the 
pelv 1C V iscera are surrounded bv sheaths of a thin 
fiscia which accordin to the descnptions in 
standard textbooks on anatomv originate from a 


Oimmon curved thickening in the superior fasaa 
of the peh ic diaphragm This arcuate thickenin 
extends from a point a little to the outer side of 
and sli^htlv above the lower border of the sjm 
phvsis pubis to the spine of the ischium and is 
termed the arcus tendmeus of the pelvic fascia 
Upon the ori'^m of the visceral lav ers of the peh ic 
fascia al! textbooks agree On the contrarj Ha! 
ban (4) who has made a careful and convinan^ 
studv of the fasciai of the pelv is disagrees not onlv 
with the descnptions in standard works on anat 
om> but also with those in the wiitings of gjne 
cologists 

Halban describes a lajer of thin fasaa which is 
situated between the parietal pentoneum and the 
fascial covenngs of the abdominal muscles and 
terms it the fascia endo abdommalis (Fi i) 
This fascia extends over the entire abdominal 
panetes and thoraac diaphragm sends lajers to 
the abdominal viscera and descends into the pci 
VIS to become the fasaa endopelvana (Fi^ a) 
which is composed of a panetal and visceral por 
tion Halban contends that the fascia endopelvma 
IS a distinct fascia which 15 not a part of the fascial 
sheaths of the pelvic muscles He emphasizes the 
fact that the parietal portion of the fascia endo* 
pclvina though Ijmg upon and attached to the 
muscle fascia b> connective tissue is distmctlj 
separable from it It is apparent therefore that 
hcreco mzes two distinct fascism the pelvis the 
muscle fasaa and the fascia endopelvma the dis 
tnbution of which is clearlj illustrated in the 
accompanjing diagrams (Fi s : a 3 4 and s ) 

To the various lajers of the visceral portion of 
the fasaa endopelvma are given definite names 
which are indicative of their situation It is im 
portanl to bear in mind that thej are all parts of 
the same fascia and all fuse laterallj 

In a consideration of cjstocele and rectocele 
the lavers of the fascia endopelvma which are of 
greatest importance are the vesicovaginal lajer 
which lies between the bladder and the vagina 
and the rectov aginal hj er w hich lies betw een the 
rectum and the v agma It is to be noted that these 
lajers fuse at the sides of the vagina to form a 
penvaginal sheath which is situated just without 
the vaginal musculature Halban has given to 
this sheath the term penvagma fibrosa 

Authors who have written upon the subjects of 
cvstocele and rectocele have frequentlj used 
terms which are vague and misleadm among 
them the terms fascia propna of the vagina 
and rectum These terms are poor ones in that 
they lead one to believe that there are individual 
fasax about the vagina and rectum without in 
dicatmg their origins or situations Halban sterms 
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ri{ 7 Illustrating the method of mak ng th mtialirci on which passes through 
all lajers of the septum and leads into the rectovaginal clca\ ige plane 


are definite and descriptive and should be um where the> become continuous with each other 
versally adopted and with the fascia of Colies 

Theperineum Thtterm perineum isappliedto Extending across the urogenital triangle is a 
that lozenge shaped region at the pelvic outlet fascial plane the urogenital trigone (triangular 
which IS bounded b> the symphvsis pubis the bgament) which forms a complete diaphragm 
cocc>x the greater sacrosaatic ligaments the over the anterior half of the perineum except the 
ischial tuberosities and rami and the pubic rami urethral opening and the vaginal cleft This im 
A straight line drawn between the anterior bor portant fasaal structure is formed by the deep 
ders of the ischial tuberosities divides the region fascia of the perineum and is composed of two 
into an anterior urogenital triangle andaposte layers the superior and inferior Anteriorly both 
tior rectal triangle layers are attached to either edge of the inferior 

The urogenital triangle — to the gynecologist border of the pubis laterally to the rami of the 
and obstetrician the more important of the two pubes and ischia and posteriorly they unite and 
perineal triangles — is bounded bv the svmphvsis fuse vvath the deep layer of the superficial perineal 
pubis anteriorly by the rami of the pubes and fascia — the fascia of Colles Laterally both layers 
Ischia laterally and bv the posterior margins of of the tngone are continuous with the obturator 
both layers of the urogenital trigone postenorly fascia and above the superior layer fuses at the 
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p I m lie t t d al mu cula 

1} d th ecto nal f a 



the fasan endopehim Along thi line of fusion 
the inftnor Haerof the trigone fuseswtth the su 
{ertorl'i\cr I ol ert Irank (3) called attention 
to the c important facts m 1917 

The urOf^tnital trigone m the female is per 
forited bs the \agina 1 > the urethra and b\ a 
small opening just behin 1 the subpubic li arnen 
throu h a hich pisses the dorsal \em of the clito- 
ns Immediatelj behind the aenous openin" 
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there is a thickened portion of the tnj,one ternu 1 
the trans\erse ligament of the pubis 

Between the superior and inferior la\crs of Ihc 
urogenital trigone tlicrc is a closed space the (k<.|) 
perineal interspace Ihis space contains branches 
of the internal pudic aessels and ner\cs and a thin 
muscular sheet which is composed of the deep 
transaersus perinei muscle posteriori) and Jditr 
which correspond to the compressor urclhrx in 
the male antenorU Ihe deep transaersus pennei 
arises from the tuberosit) of the ischium passes 
behind the aagina and inserts into the central 
tendon of the penneum The anterior fibers of the 
muscular sheet are attached in the central tendon 
of the perineum and pass forward close!) cncir 
cling the \agina and either surround the urethra 
or pass m front of it in the interval between 
urethra and transverse ligament This muscular 
sheet has been termed the urogenital sphincter 

Over the urogenital triangle there is a super 
ficial fascia the superficial perineal fasaa which 
IS composed of two la)ers a superficial and a deep 
Ia)er The superficial lav er which is fat filled is 
continuous anteriorl) and laterallv with a corre 
spending laver on the abdominal wall and thighs 
The deep la)er the fascia of Colies which is 
membranous is continuous antenorlv with Scar 
pa s fascia is attached laterallv to the rami of the 
pubes and ischia and posteriori) blends with 
the urogenital trigone 

Between the inferior la)er oi the urogenital 
tngone and the fascia of Colles there is a tn 



1 1 butur r pa s >) throu h tl e entire thickness of 
th j um anJ incl d s the fascia about the levator am 
\ h re It aiuc! d to tit urogenital tngone Sutures 
and pa s th 0 I h th same ti su s 

angular space the superficial perineal interspace 
which contains the superficial perineal muscles 
the long pudendal nerves the glands of Bartholin 
the crura of the clitoris the vestibular bulb the 
isclnocavernosusandbulbocavernosusmuscles ind 
thesuperficialtransvcrsuspcrinei muscles attached 
to the ischial tuberosities and inserted into the cen 
tral tendon of the perineum In a practical consid 
erationof the damaged pelvic floor the superficial 
penneal muscles except the transversus pcnnei 
and sphincter am are of little importance 

\\hen we consider the anatomv of the perme 
um it IS important to distinguish between the 
perineum as described above and the penneal 
bod) that triangular fibromuscular mass which 
separates the \ agina from the rectum and anus 
Under a description of the urogenital triangle of 
the perineum the sphincter am should be included 
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This important muscle arises from the cocc> x and 
from the Iigamentum anococc>geum It passes 
forx\'ird and around the anus to insert into the 
supertiaal perineal fa cia and the central tendon of 
the perineum AnteriorK its fibers ma\ join those 
of the trans\ersus perinei and sphincter aginx 
The central tendon of the perineum which has 
been frequentU mentioned is located in the mid 
line of the perineal bod) in front of the anus It 
IS the tendon of insertion for the following mus 
cles the sphincter am the transversus pcrinei 
superficial and deep and the sphincter \ aginx 

FUNCTION OF THE PELVIC MUSCLES AND FVSaE 
The le-ator am In considering the function of 
the Ic\ Ttor am muscle it is important to remember 
tint It IS in realiU composed of two muscles The 
posterior portion of the muscle the ihococcjgeus 
from the gmecoloncal newpoint is relalt\d\ un 
important as m woman its function is merelj to 
1 end the cocevx forw ard and to assist feebh the 
anterior portion of the muscle in its function The 
pubococc\gcus and puborcctalis the two groups 
of fibers w hich compose the anterior portion of the 
muscle arc the essentiall) important segments 
In commenting upon the function of the ante 
nor portion of the le\ ator Robert Dickinson ( ) 


has said I aenturc to affirm that there is no 
considerable muscle m the bod) the form and 
function of which are more difficult to understand 
than those of the levator am and about which 
such nebulous impressions prev ail One com 

monl) meets wath the idea that the lev ator is a kind 
of muscular funnel tapenng to the anus and serv 
mg to pull it directlv upward after detecation 
This IS absolutel) untrue The muscle rather 
resembles a horseshoe a sling attached to the 
pubes in front its sweep reaching homonts^h 
backward to encircle like a collar the rectum and 
vagina Its action in woman is to drag the lower 
end of the vagina and rectum forward level to the 
symph)sis 

In a detailed descnption of the anatom) and 
ph) siolog) of the lev ator am Stunndorf has clear 
1) summarized its functions m the following state 
ment Conciselv stated the levator am dimin 
I hes the force of mtra abdominal pressure upon 
the pclvac contents b) deflecting the direction of 
that pressure augments the resistance to pressure 
bv closing the uterovaginal angle and obstructs 
the pelvic outlet against the pressure b) compres 
sing the vaginal canal It is the tensor of the 
pelvic fascia the antagonist of the diaphragm and 
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the abdominil muscles contracting when the c 
opposing muscles contract and rch\ing \%hen th«.\ 
relax hen intact it maintains the eqiuhbnum 
of tbepehicorgans nhcni(sintegnt\ isimpairel 
equihlinum is disturbed 

Pelvic fascia The pcKic fa cia as that ttrm is 
here u«ed forms sheaths for the pehic mu cit 
and through its attichments live them m tluir 
normal positions 

r ascia endopcl uia The function of tht fa i 
endopcKina has been a subject about which ihir 
has been much contro\ers\ LqualU imi ei 
authorities ha\c held conflicting \ic\\b amccrnin^ 
itsimportance \\ithothers Martin has cc nten 1 
ed that tlie pelvic organs are held m nornii! j i 
tion pnnapalh b\ the fa«aa endojieKmi aid 
attnbutes to the pcKic mu cles a rclati\el\ ui 
important role in their support On the t mrir\ 
Halban and Tandler (3) who ha\L madt i\u 
sue studies of the subject contend that tlu } iKn. 
muscles through their contractile force ut 1 nn 
cijiallv responsible for the support tt tlu } ih t 
vascera though thev attribute to the fa cii «.n ' 
pehina an important role m the mechanism ci 
peUic support 

KegardJess of either theon it is unrta on 1/ k 
believe that the fa cia supports the pclvit ri ms 
through sheer tensile strength for it does n >i h j\ c 
sufficient strength to wathstand the mort or k s 
constant strain of intra abdominal pro sure 

The more logical theorv is that of Halban and 
Tandler in which the fascia cndopelvini is ton 
sidered as a fasaal sheath surrounding compk tdv 
the uterus bladder and rectum and ftaing the c 
structures in their normal positions but allowing 
a normal degree of mobilitv This fascial sheath 
plaj s a part m resisting the force of intra abdom 
mal pressure and gravitv but that part is rela 
tuel} less important than that of the muscles of 
the pelvac diaphragm which through their con 
tractile force give the principal support to the 
pelvac vascera It n, obviou'sU of the greatest 
importance that in operating for the correction of 
uterine prolap e cvstoccle and rectocele thesur 
geon keep clearlv in mind this theorv wmeh does 
not recognize the fasaa endopelv ina and the pelvic 
muscles as mere anatomic buttre s s again'it dis 
placement of the pelvac organs but which espe 
aallj stress s the importance of the pelvac muscu 
lature m their support 

To the theorv of Halban and Tandler there 
are antagomsts who constantiv ate as evadence 
against the theorj cases in which there is marked 
levator impairment without descensus of the 
uterus "When analvzmg sucli cases one must not 
lose sight of the fact that such patients usuaU> 


hav L a marked impairment of the abdominal mus 
cks which plav an important part m the produc 
lim and maintenanct of intra abdominal pres 
urt The impairment in the force which the e 
musekb usualK exert is i result of pregnanej and 
111 most in tance& is of a degree suffiaent to equal 
i/t thi impairment m the function of the levator 
lilt kvator in such cases though in a relativelj 
mtliiuint ccniition functional!} is still able to 
man i un its influinct in the support of the pelvic 
r in btt iu»t of the reduced intra abdominal 
pr ure which It has to antagonize 

/ prnit lit Tlie permeum through the at 
t^chm nt t { the urogenital tngone to the bon} 
}c VI tin titute an anchorage for the levator 
ipi 1 c ptlvic fascia and the fasaa endopelv ina 
it tht pelvic mtlet The superfiaal mu cles of 
ht I iruu iini have as their chief function the fixa 
fi n < I the central tendon of the perineum 

(. suiiijNs, 01 THE PELvac floor 
C\L ID BX PARTURITION 
W ben the conditions of the pelvic floor which 
ii jused I V pariuntion are discu sed it is im 
] ti rt 10 dciiic clearlv the meaning of the term 
pi Kiloor Iniheprestntinsfance itisdesirabJe 
t bivt u include not onlv the musculofascial 
III i liiphragm but also the rectovaginal sep 
turn ind ibe perm um It does not however 
in luilc the vesicovaginal septum and the tissues 
which k rm the floor of Uie cul de sac of Doughs 
The conditions which re u!t from mjur} to the 
pihic floor at the lime of parturition mav be 
chssitivd as follows (1) general relaxation of the 
pelvic floor f 1 rectocele (j,) injunes of the leva 
tor am and its fa aa (4) injuries of the perineum 
Ccncral rdavalion of the pehic floor Ever} 
gvnecologist is consulted bv patients who com 
plain of pelvac di'^comfort from a partial loss of 
normal tone in the v aginal septa the lev ator am 
and the perineum a condition w hich is a result of 
labor in individuals whose tissues do not involute 
properlv or of a prolonged ‘second stage of labor 
m which the normal ti sues have been subjected 
to pressure and distention wathout laceration An 
analogv can be drawn between such a condition 
in the pelvic fasa® and musculature and that 
which IS so frequentlv een after pregnanev in the 
mu cles and fasaie of the abdominal wall Gen 
eral relaxation of the pelvac floor is an entit} with 
which the g}’necologist has to deal and one which 
calls for operative correction in certain cases 
Rectocele Rectocele mav be defined as a hermal 
protrusion of the rectum into the vagina alwa}s 
a result of mjurv to the rectovaginal «ieptum at 
the time of parturition 



S64 


SURGrR\ G\\ECOLOG\ AND OBSTETRICS 


The mjur\ of the septum which is the fore 
runner of a rectocele is not a constant one In an 
occ isional else it ma> occur at a point near the 
cerMx in other cases It ma\ occur midvigina but 
in the large nnjoritj of cases occurs at or near the 
junction f the recto\ iginal septum with the uro 
genital trig ne 1 he hceriti n mi\ occur in the 
nil lime rin ne < r both camml sulci I igirJIcsb 
f Its situiti in the resulting rcctoccle ih\i\spro 
tru Ics sj mmctricillj m the midlinc c f the \igini 
eximinilion of i microscopic scctnn from 
the norm il rccto\iginal septum rcveils the fact 
that it consists of a mucous membrane composed 
of stjuamous epithelium with its tunica propria a 
circular muscular lajer a Ir n^jitudinal muscle 
la\er outside of which there is the rcctoaaginal 
1 i\er from the fascia endopelvina If this arrange 
ment of the tissues is kept in mind the in)ur\ 
essential for the development of a rcctoccle is 
obviousl) one which involves the rectovaginal 
fascia the t iscial partitu n Ixtwccn the rectum 
and the vagina Follow in" the injurv t the fascia 
and the retraction of the lacerated edges mtra 
ibJominal jires ure f rces the rectum into the 
hcrni il opening and gradualh dev clops a hcrmal 
prolrusun inti the v iginv 
In the course f the (level pment of i reel ale 
the rectal wall lilates and becomes al normall> 
attached in the si culUe 1 vaginil wall \s the 
protrusu n incr ascs in si/c nature makes an un 
successful effort t c< rrcct or stop the de clo| 
ment through a general h\j ertroph> throughout 
the vaginal mu osa imj musculir livers The 
marked thickening cl the coverings of a large 
rcctoccle f long standin is aj parent even in a 
gross evimination cf the tissues 
An inspection 1 I ie,iire convinces <ne of 
the iwssi! ililv of vaginal l^c( ratu ns which pass 
through all livers ( t the septum and throu h the 
rtctuvap,inal fascia with the sul sequent dcvcloj 
ment of a rcctoccle I ut vith no injurv to the 
fascnl covering 1 the jehic diaphngm and 
therefore n iiju v to the le ator am muscle 
Till IS a point of imj rtince as it has been "en 
crall) lelievcd that sulcus injuncs neccssanlv 
involve the Ic at r in I its fascia 

Injtt ICS ol the I al aiit and tts fas la Text 
books on ( bstetras usualh ci ntaiii vivid illuslra 
tions of lacerations m the levator am resulting 
from spontaneous labor Su h illustrations ire in 
most instances misleiding for the injuries which 
thev dej ict are sel lorn if ev cr encountered bv 
the most competent observers in the routine of 
ob tetnc practice Stu Idiford (8) who made 
circful studies of the injuries to the pelvic floor 
due to childbirth wrote in ijij as follows I 


have never been able to demonstrate in either 
recent or old lacerations of the pelvac floor the 
rupture of the fibers of the pubococc>gcus that is 
so graphicallj pictured in manj textbooks and do 
not believe that it takes place except in badh 
executed forceps deliverj After an unusualh 
extensive studv of dissections of the levator in 
cadavers and Iivin^, subjects Sturmdorf hold a 
similar opinion 

The common injurv to the levator am and its 
fascia which occurs in both spontaneous and 
operative deliveries is one in which the levator 
fibers normallv inserted into the perineal bod> 
are lacerated in conjunction with the urogenital 
tngone usually in the midline of the bodj 

In poorly executed operative deliveries how 
ever the levator bellies may be actually lacerated 
either transverselv or longitudinally near the on 
gm of the muscle or at a point midwaj between 
origin and insertion hen such lacerations occur 
It IS not uncommon to see fat from the ischiorectal 
space protrude through the rent m the muscle 

The remote result of injury to the levator js bv 
no means constant If the more usual midline 
injury has occurred the muscle m its retracted 
jKisition may become markedly hvpertrophied as 
a result of an attempt on the part of nature to 
comf ensate for the impairment due to the injury 
If onlhccontrary thcmusclefibcrshaveactually 
been lacerated transverselv the retracted nor 
tjons may undergo an atrophy of a degree which 
will make difficult if not impossible a satisfactory 
reconstruction of the pelvic floor In either case 
the levator is no lonj^cr able to perform its func 
tion adcquatelv in the resistance of the intra 
abdominal pressure and in the maintenance of 
f civic sufport 

Injuries of lli perineum W hen an attempt is 
made to reconstruct the lacerated perineum it is 
of the greatest importance to keep in mind that 
to the deep perineal fascia or the urogemtal tn 
gone the layers of the fascia about the vagira 
the levator am and the rectum are attached It 
IS apparent therefore that any injury to this im 
portant fasaa will necessarih involve the struc 
turcs for which it forms an attachment 

The perineum may be lacerated completely or 
an incomplete laceration which reaches as far as 
the sphincter am mav occur It is wath the latter 
class of injuries that the present article deals 

The site of the injury of the perineum is van 
able All obstetricians arc familiar with the simj 'e 
straight midline laceration which passes through 
the median raphe of the perineum This tvpe of 
injury is notorious for the ease with which it heals 
and because levator impairment and rcctoccle 
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seldom follow it The more serious of injur\ 
IS that which passes to one or both sides of the 
midline and which in\olves the pcnncil muscles 
and fascia cspcciailv the lateral portion of the 
urogenital tngonc Such injuries e\cnwhcnpn 
mar> repair Ins been performed often result in 
permanent damage to the structures invoKtd 
The result of an injur\ to the lateral portion of 
the urogenital trigone ma^ be a rectoeeleor di is 
tasis of the lev ator or both W lien such in injure 
occurs the rectoeaginal fascia is usualU torn from 
its attachment to the tngoiic and re^ardlc s of 
the care with which the repair is Utemjiled i 
rectocclc in the lower one third of llie \a^ina is 
\erj Iihel} to result Such an injur\ results is i 
rule in the lateral retraction of the injured jior 
lions of the trigone and the leeatores whieh arc 
attached to its superior Ia\cr UTten retraction 
occurs the le\ ator cleft (hi itus gcnit dis) is u n 
\crted from a V shaped space to a L shapc«! 
and the anterior margins of the lc\ ator niustles 
become almost parallel to each other 
In view of these facts it follows that the rcton 
struction of the damaged pcUic lloor in which i 
rectocele has devclopei! consists of three distinct 
operati\c procedures correction of rcctocclc the 
restoration of the le%ator am to normal positien 
and function and the reconstruction of perineum 
The operation herein illustrated consists of the 
following steps (i) incision of the recto\ag>nil 
septum (2) removal of the rectum from the hrrni 
ated portion of the rectovaginal septum ( >) e \ci 
Sion of the herniated portion of the rectovaginal 
septum (4) closure of the hernial opening in the 
rvctovaginal septum (5) denudation of the pen 
neum (6) replacement of the levator am and 
reconstruction of the perineum 
1 Incision oj the recto aginal septum In prac 
ticallj all flap splitting operations on the pelvic 
floor the initial incision is made along or close to 
the junction of vaginal mucosa and the perineal 
skin The flap is elevated either b> scissors being 
plunged into the tissues between the rectum and 
vagina or by a more cautious nibbling dissection 
with scalpel or scissors Both methods are objec 
lionable because thej do not make for a clean cut 
and accurate entrance into the natural cleavage 
plane which lies between the rectum and the recto 
vaginal fascia Ver> frequentlv when the scissors 
are plunged into the tissues the natural cleavage 
plane is missed and a false plane of clcav age is pro 
duced with the result that a part of the septum or 
fasaa remains on the rectum The same error is 
also easil> made m the more cautious dissection 
which unnecessaril> traumatizes the tissues and 
causes an unnecessary blood loss 


The importance of accurately entering and fol 
lowmg natural cleavage planes has been empha 
si/ed by Bisscll (i) who m an article published 
m 1018 on a fascia lapping operation for rectocele 
stresses the fact that there is a natural cleavage 
plane lictvvecn the rectum and rectovaginal fas 
Cl i wliith lit terms a cellular area along 
which the rectum is easily sejiarated from its at 
tachment to the fascia At the same time he 
(ksenbts the method by which he reaches the 
cleavage plane as follows The mucous mem 
brant, of the perineum is first removed and the 
rtctovaginal fascia evjiosLd This fascia is incised 
at ab )ut whtrt it merges wath the perineum or its 
itm lining structures W hen the fascia is incised 
a cellular arta is entered which area constitutes 
ihc Imt of demarcation between rectum and 
vagina 

In the protedure herein described the primarv 
incision IS neither made at the mucocutaneous 
junction of the perineum nor at the junction of the 
svpium ind the perineum but is placed at a point 

centimtiers above the junction of the septum 
ind iht perineum because at this level there is 
little 01 no sear tissue encountered and the rec 
tun winch has been pulled downward while the 
iptum has been elevated b\ clamps (Fig 7) is 
barelv attached to the underside of the rectovagi 
nal lasiia bv a delicate areolar tissue The cn 
trance into the rectovaginal cleavage plane is 
therefore made wath greater ease than when the 
innsion is placed at a lower lev el where there is the 
greatest amount of scar tissue and where the rec 
turn IS more lirmly adherent to the septum and 
perineum The incision passes through all lavers 
of the septum to the musculature of the rectum 
\s the scalpel passes through the septum the 
cleavage plane is recognized by the presence of 
the delicate areolar tissue which attaches the rec 
turn to the rectovaginal fascia 

2 Remoxal oJ the rectum from the herniated por 
lion of Iherectoiaginal septum U hen the initial in 
cision in the rectovaginal septum is completed 
the rectum is separated from its abnormal at 
tachments by a linger covered with gauze The 
separation is carried well beyond the area through 
which the rectum has protruded (Fig 

3 Excision of the herniated portion of the recto 
lagtnal septum The outline of the excised portion 
of the rectovaginal septum will depend in each 
case upon the location and the extent of the her 
nial protrusion of the rectum into the v agina In 
the case of a rectocele which protrudes through 
the lower one third of the \ agina the rtmov al of 
atnangularsegment as illustrated m Figure 9 will 
answer the purpose while in higher rectoceles it 
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ma> beneccssirj to carr> the lines of the evasion 
almost parallel to each other from the imtiil ina 
Sion to a point near the cer\'ix In anv case the 
excision should be earned considerably be>ond 
the herniated portion of the septum so that the 
uninjured literal portions of the septum may be 
used in the reconstruction 

4 Closure oj the hernial opening tn the recto 
laginal seplutn The hernial opening in the sep 
turn IS closed bj means of interrupted No 2 
chromic catgut sutures \yhich include all lajers of 
the rectovaginal septum especial attention being 
given to the approximation of the musculofasaal 
portion of the septum (Fig 10) 

5 Denudation of the perineum WTien the recto 
V aginal septum has been closed to the lev el of the 
remains of the hjinen the perineum is denuded 
with the lid of an Emmett scissors as illustrated 
in I igure ii Mucosa and skin only are removed 
This denudation exposes the retracted portions of 
the perineum and prepares it for reconstruction 

6 Replacement of the leiator ant and reconstruc 
tio t of the perineim Following the removal of the 
perineal skin and the vulvar mucosa the index 
linger of the operator s left hand is inserted into 
iht space whicn is bounded bv the newlv recon 
structed septum the levator muscles and the 
rectum The rectum is pushed backward ind the 
line of attachment of the le ator to the urogenital 
trigone is located A No 3 chromic catgut suture 
is then passed from point 1 (Fig 12) just within 
the fiscia of Codes through the entire thickness 
of the perineum and is made to include the fascial 
sheath of the levator just where it attaches to the 
tngonc The needle is then brought out between 
the halv cs of the perineum and is re introduced 
and pas ed in a similar manner on the opposite 
side of the body Two additional sutures are 
I assed m evaclh the same manner at points 
an 1 (Ii rr) and are made to include the same 
ti sues as are included in suture i In placing such 
sutures it IS at times difficult to locate exactly the 
junction of the le ator with the perineum with 
the result that the sutures include small amounts 
of the lev ator fibers a condition w hich will do no 
harm as sutures so placed vvill not cause strangu 
iation as do those placed about the bellies of the 
pubococcvgci abo c the perineum When the 
three sutures have been tied the levator muscles 
have been drawn doi nward and toward the mid 


line into a normal situation and relationship 
without the production of anv abnormal and ob 
jectionable ngid band of muscle between the rec 
turn and the vagina The muscles have been 
replaced bj traction on their fascial sheaths The 
normal \ shaped levator cleft has been restored 
In t>an£, the sutures (/ and j) the retracted 
halves of the perineum have also been restored to 
a normal position and to a normal relationship 
with the associated fascia; 

The fasaa of Codes is c/osed b> a continuous 
suture of No chromic catgut placed from above 
downward WTien this suture has reached the 
lower angle of the perineal wound it is carried 
upward as a subcuticular suture and tied at the 
top of the wound (Fig 13) 

In view of the fact that the present article is 
offered as a prehminarj report it is obviouslj 
undesirable to make anv statistical statement at 
this lime covering the end results which have fol 
lowed Its application It is safe however to state 
that the operation was devised m the summer of 
1923 and was immediatcl> employed with sue 
cess m the correction of seyeral extremel> large 
rectoceles Since that time it has been extensively 
used b) nine members of the staff of the \\ oman s 
Hospital with consistently desirable results in the 
cure of rcctocele and m the restoration of the 
teyator nni muscle to normal position and func 
tion 
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A METHOD or ASSISTING IN THE TREATMENT OF DISPROPORTION 
AND A AIODiriED IMETHOD TOR ESTIIMATING THE RELATION 
or THE EETAL HEAD TO THE PELATS 

By bethel SOLOMONS M D E R C P I Dudun iRELAm) 

M t f th R t d II p ta! 


S IMPLICITY IS the kcvnotc of success m 
obstetrics 'ind I ha\e obtained much sue 
cess at the Rotunda Hospital b> the follow 
mg simple treatment of some cases of dispropor 
tion 

The method is chieflj used when it has been 
determined by the Mueller Rerr or by m> own 
maneu\er that the head wall fit in and be de 
livered b> the natural passages It is also used 
in cases of both pTimigraMdo; and multipanc 
when there is no fixation of the presenting part 
and when natural delner) appears hkcl> but 
when e%er} little help is indicated It is of special 
assistance m patients m whom the inclination of 
the pelvis is greater than usual le the pubis is 
on a much lower level than the promontor> The 
head then tends to ov er ride the pubis and to giv e 
a false impression of the amount of disproportion 





It should be used as a routine in a trial of labor 
The method is as follows 
A pad of gamgee tissue is folded m 4 thick 
nesses 11 5 cubic centimeters in width by 21 
cubic centimeters in length the entire thickness 
being 4 5 centimeters (Fig i) The head is then 
put into the engaging position getting as much 
flexion as possible The pad is next applied The 


operator holds the pad m position over the fetal 
head while an assistant applies a tight abdominal 
binder which is pinned from above downward 
Figure 2 shows the pad and binder in position 
\Vhcn the abdomen is definitely pendulous a 
pad should be applied in addition to the upper and 
pendulous part to bnng the fetus in the axis of 
the upper strait 
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I ha\e latch practiced the following method of on the fetal head and presses it dowainard in the 
estimating the relation of the head to the pehis axis of the superior strait At the same time ar 
which is a \ast improvement on the onginal assistant pushes on the fetal breech from the fun 
^fueller maneuver The obstetrician sits on the dus (Fig j) If this does not give definite infor 
ri^ht side of the patient and mak.es the PavvliL mation about conditions the Mueller Kerr moJi 
grip while he places the fingers of his other hand fication is practiced 


NLW /VNAL INSTRUMENTS 

n U D PCNNINGTOV M D Cm ago 

T he instruments described are (i) a tubu shock are c peciallv adapted for use bj thost 
hr elf retaining dielectric crjptoscope (2) who treat di eases in and about anal regions with 
a tubular self retaining dielectric anoscope the cle trie current 
and ft) a bivalve self retaining adjustable ano The cr>ptoscope is compo ed of the crjpto 
sopc Each instrument is t inches fong The> scope proper an obturator and an insulated dc 
arc flanged at the proximal end and are com tachable lamp and it has a bridge across tht 

al in shape at the distal end so that the) may fenestra extending three fourths inch from the 

be easily introduced Each has a shoulder 3 proximal end to prevent the sphincter from ob 

inches from the proximal end to prevent c\ strutting the view when it is desired to cxamim 



I 1, T lul If ct Tg Tub I If cU g d Icc Fg 3 R I c!f t ng dj t 

g di I ct rjpt s p t It cop bl a c pe 


{ uisnn ana sistanl being thus unnecessary The and treat the crypts and other diseased condi 
cryptoscope and anoscope are made in two diam tions which may be exposed 
decs three fourths and one inch while the ano The anoscope is made up of three parts the 
scope IS made m but one diameter three fourths anoscope proper an obturator and a detachable 
inch ixnd adjustable insulated lamp 

Each instrument has a detachable insulated The bivalve anoscope has four parts The 
device easilv adjustable for illumination of the anoscope proper an obturator an insulated and 
various tields in the region to be explored ex detachable adjustable lamp and a slotted plate 

amincd and treated The insulation prevents and thumb screw for adjustment 

shock in the event of a short circuit The cryp The lamp device which is used in the instru 
loscope and ant scope ar made of dielectric ment was invented by Dr D C ^IcKinney of 

material and as thev prevent the pos ibility of Buffalo 
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bt m ilitjiiTtit the ghiid beinng fascia that 
dnint<l the are i w is rcmo\ ed If it pro\ ed to 
be benign the patient was well rid of the 
tronldi and no further treatment was nec 
es ir> 

Tod i\ uth k ion>x are frequentlj treated 
with ridium !)\ the ndiologi&t the derma 
lolo^i t or the phj ii.i m with a small amount 
oi ridium at lu di po d Following this one 
ot two thin-, mav oecur The local lesion 


tk ir up <niir«.l\ onh to recur however in 
SURGICAL PROCEDURES WD R \ the hniph noilts of the neck in a few months 

DIUM IX THE TREATMFXl OF or thi local Ic«ion becomes more 

OF THE MOUTH active md metastatic nodes appear in the 
AND THROAT FreciutntK when these nodes appear 

T he use of radium in the treatment ot the patient has i tooth removed believing it 
cancer of the mouth and throat is a to be the t lusc Later the mass in the neck 
striking example of the mi=u eofaverv is cYjalored and lound to be an inoperable 
valuable therapeutic agent mtti title carcinoma 

Omnglargelv to the education of tlie public In c ises of cancer of the hrv n\ removal of 
b) the medical profession man\ morepatient the growth b} thvrotomj with or without 
wath small chrome fissures or IcucopHkia of remov at of the cartilage or lar} ngectom> 
the bps or minor ulcerations of the tongue or offers the patient the best chance of cure in 
throat are presenting them‘=elves for treat the intrinsic case Although radium has been 
nient fearing the possibihlj of cancer One used and is still being used in intrinsic cancer 
rarel) sees at the present time a patient with ofthelarvnx the end results are not good and 
extensive cancer of the mouth or throat who the ‘^toughing of the cartilage which frequentl> 
has not been under the care of a phvsieian follows is sometimes disastrous Reccntl) 
Of equal importance to the education of the 1 ortmann and Ilarmer recommended remov al 
public is the education of the medical pro of the cartilage from both th>roid cartilages 
fession to give the best possible treatment to Icavang ouU a fnme of cartilage in order to 
these patients with earlv lesions of the mouth avoid sccondarv sloughing and then using 
and throat radium directlv against the growth Although 

Before the advent of radium the patient their resulU indicate that this maj be of use 
with a suspicious ulcer of the mouth or throat in inoperable cases it should not be used if 
presented himself to a surgeon w ho excised the the lesion can be remov ed surgicall> 
lesion cither with knife or cautcr> for micro In this countr> radium i gcncrallj used 
scopic diagnosis If the lesion proved to ,n the treatment of extrinsic epitheliomati of 

S6g 
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the Hrjnx operation is not attempted Sir 
\\ilfred Trotter of the Um\ersit\ College 
Hospital London performs lateral pharjn 
gotom> which IS a great ad\ance in the sur 
gical treatment of growths of the epiglottis 
art epiglottic folds and the postcricoid region 
Trotter reported the results of hi^ lirst work 
in 1913 and has since perfected the procedure 
After remotal of postcricoid tumors he recon 
structs the upper end of the oesophagus and 
phar\ nx with a flap turned in from the neck 
In man> of his cases the condition was en 
tirtlj cleared up bj surgical remotal 
Padiumhas howetcr adi tinct place in the 
treatment of cancer of the mouth and throat 
but It lb being used at the present time in the 
treatment of manj lesions for which a is doing 
more harm than good Patients with raptdl) 
growing extensixe cancers of the tongue and 
antrum who could not possibl> be benefited by 
an> surgical procedure ha\e been cnlircU 
cured of their trouble b> radium Radium 
seems to be of help in pre operative an<l po t 
optratne treatment It «hould not be u ed 
however to treat the questionable primarv 
lesion which should be excised for microscopic 
diagnosis nor should it lake the place of the 
remo\ al of the gland bearing fasaa of the neck 
What has betn accomplished bv radium in 
the treatment of cancer of the mouth and 
throat has bttn overshadowed b> the number 
of inoperable cases that have increa cd at least 
j per cent as a result of its indiscriminate use 
in the treatment of the primarj lesion and of 
nodes of the neck GoRDO^ B New 

PR\CTICL or OTOLOGk IN THE 
SUMMER MONTHS 

T he practice of otolog) in the summer 
months %arRs omewhat from that in 
other months One difference 1 asenb 
able to swimming wluch produces an otitis 
media cspeaallv in poorl\ cared for hotel 


pools that are used bj a large number of 
house guests and bv the enthusiasts of the 
neighborhood In our large cities particular 
h those on inland lakes most of the public 
beaches are located in such a wav that the 
shore projects at each end of the beach and 
tends to form a pocket w hich prev ents to ‘:ome 
extent the flow of w ater m this area Purther 
the lavatories are often not convenientiv 
located on omc beaches there are noneavail 
able so that pollution of the water b> bathers 
who frcqucntlv sta> on the beach for se\ eral 
hours during the hot davs is encoura ed 
Otitis media from swimming is caused b) 
the entrance of polluted water into the no e 
and throat This follow cl bj chokin" or 
blowing the no e hard force the infected 
water up the eu tachian tubes to the middle 
ear Prom experience in dispen ar> and 
pnv ate practice it cems that otitis media of 
swimming origin as contrasted with that from 
acute head colds m winter time 1 definite!} 
less severe and re pond more quickl} to 
earl> paratcntesi and relatnelv infrequentl} 
continues to the stage of surgical mastoiditis 
It hardlv seems nece sarj now to suggest 
that in cases showing definite signs and 
svmptoms of urgical mastoiditis there ate 
several adv antages in not operating at theon et 
of mastoid pain and tenderness In the first 
place It is not unusual to find that after deh) 
mg a few da\ the mastoid s}mptoms di 
appear and recover} is complete without 
operation bccondl} especiallv is it true 
tliat a child mav have mastoid pain and ten 
demess from conditions other than surgical 
mastoiditi Lastl} in unquestionable cases 
of acute surgicil mastoiditis a dcIi} of a few 
davs allows the surrounding ti ue vnd the 
general resistance to the offending organism to 
increase greatlv Delavcd mastoidcctom} m 
ca esof uncomplicated acute mastoiditis un 
questionabh shortens thepostoperative course 
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One symptom •which has been found \er> 
significant in questionable ca«cs is night pain 
in the affected mastoid It is especially helpful 
in children ho frequently haa c a complicated 
assortment of signs and symptoms 
Parenthetically surgical mastoidectomy as 
performed by well trained American otologists 
is not surpa sed by our European confrere 
A Msit to the larger centers of Europe during 
the past spring reaeakd that our surgical 
work has a few defimte ad\ antages First our 
work is less radical yet we do explore when 
exploration js indicated rather tlian as a 
matter of routine Second we think of the 
postoperatixe appearance of our wound and 
therefore partially close the wound at opera 
tion, which lessens the scar and greatly short 
ens the postoperatn c course of treatment and 
healing Third we are infinitely more mind 
ful that our patient shall not endure unncces 
sary pain and that he h is a definite personal 
pride and modesty that should be respected 
During the past two summers the great 
increase in foreign traxcl has produced some 
unusual ear manifestations especially in 
infection of the external auditory canal due to 
the fungus aspergillus niger Two cases ob 
ser\ed were in patients who just returned from 
extensixe traxel one spending 7 months on a 
world cruise the other 3 months in the interior 
of China A third was found in a man who 
spends much time traveling in this country 
Fhe diagnosis was made from a microscopic 
examination of the black ma s in which 


mycelia were found In each case the patient 
sought relief from cerumen and returned with 
the uggesti\ e black thick secretion involving 
a small area of the canal membrane 

Furunculosis of the canal is also a definite 
feature of otology m the summer months yet 
it docs not seem to giv c ev idenceof any peculiar 
scabona! variations 

Fxamination of the deaf shows a marked 
increase during the w arm months In search 
ing for a reason it seems that possibly the 
out of door life at this time of y ear impresses 
the deaf with their great limitations and so 
cnLOurage« them to seek relief Also the 
education of parents and children by the 
investigation of school children by otologists 
and the publicity in recent y ears of our otolog 
ical societies and their committee has greatly 
encouraged examination The mechanical 
devices for the aid of deafness show a marked 
improvement which is encouraging m that 
further refinement will develop as more de 
mand is expressed for this means of relief 

The correction of the mild conduction type 
of deafness constant or intermittent as found 
in children due to a partial closure of the 
eustachian tube from adenoids or mild na al 
abnormalities is a striking seasonal feature 
Not infrequently inattcntiv e and scholastical 
ly poor students are completely changed by 
relief of their deafness due to treatment of 
the eustachian tube or indirectly bv correct 
ing nose and throat conditions 

Horace R Lyons 
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LOUIS SAMUEL McMURTRY 

B orn m Harrodsburg the seat of the first capital of Kentucky on September 
14 1850 of Scotch descent Loui^ Samuel McMurtrj was reared and edu 
cated m the Blue Grass the aristocratic section of the State and died m 
Louis\i!lc the seat of his labors for o\tr thirtj fi\eyears on February i 1924 
DanMile was long the cultural center of the State and it was here that >oung 
^^c^Iu^trJ obtained his academic education recemng his degree in 1870 His 
alma mater Centre College numbered man> distinguished names among its 
alumni Unquestionabl> the atmosphere in which he at this time lued must have 
lircd his ambitions and desires and have plajed no small part in determining him not 
onl\ to stud} medicine but to follow in his professional career along the same 
lines as the immortal McDowell 

\t Danville McMurtr} came earl> most likcl} during his academic studies 
under the influence of Dr John D Jackson a scholar a student a gentleman and 
a philosopher as well as a surgeon of distinction He read medicine with Jackson for 
a vear or two dissecting the human body and becoming well grounded in anatomy 
before entering medical college 

Is It to bo wondered at that he was enthusiastic m his studies or that he gradu 
iltd after his course at 1 ulane with the honors of his class^ His graduation in 1873 
was followed b} an interneship at the old Chanle where he was clu f medical rcsi 
dtnt During this time he presented several papers bearing upon important medical 
topics His impress upon his professors dunng these student da}s was so great that 
he was invited to make the address to the graduating class 2 jears later 
returning after his graduation to Danville he look up the active practice of 
medicine mcl surger} \\ith 1 >ears intermission during which time he taught 
inatomv in the Univ ersit} of Louisville he continued his practice in the communit} 
until he moved to Louisville in 1S88 Jhese were busy jeirs Although the demand 
on his time in general practice w isvcrj great he continued a diligent student of sur 
gerv md was one of the cirl} converts toListensm having been a student of the 
work of Pasteur He was a life long admirer of the great French saentist Dunng 
this period his surger> was not confined as later to abdominal and pelvic work as 
ma} be noted bv his papers which include the report of a successful hgation for 
nntunsm of the subclavian arter} and papers on general surgen 
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As a surgeon o! keenest judgment as an operator of brilliant and mar\elous 
technique as a diagnostiaan of wonderful acumen insight and sound reasoning 
McMurtr> had no superior and few equals certainly in peKic surgery His early 
w ork w ith that of Pnce and Kelly has left its mark upon American surgery of today 
Doctor McMurtry in addition to his membership in the American Medical 
Assoaation of which he was president m 1905-1906 was an active member of his 
state and countv societies a fellow of the Bntish Gynecological Society and of the 
Edinburgh Society of Obstetriaans and one of the founders of the American 
'Society of Obstetricians and Gynecologists of the Southern Surgical Association 
and also of the American College of Surgeons m which he took a most active inter 
cst He was a member of the American Surgical Association and at the time of his 
death was president of the Kentucky State Board of Health which post he had held 
since 1919 

During the great \\ orld \\ ar he organized the first unit m Kentucky that saw 
oversea duty He was appointed by the Surgeon General as Mihtary Aid to the 
Governor which post he filled until its duties became too onerous 

His illness w as a short one death being due to pneumonia of four day s duration 
When the time came to join the innumerable caravan he went 
I ike one that draws the drapery of his couch 
about him and lies down to pleasant dreams 

Louis Frank 
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THE SURGEON’S LIBRARY 


01 D AUSriRl'IIflS I\ SURCLR\ 

IL MIRID HIO\\\ Ml) I ()it\ii\ 


Tlir MPDICOSUrCICM OnSFM \TIO\s ()1 
iiiRi L M\i ciir in 

A mong the numerous surt,ic')l Ob Lr\ iti n 
published during the c%(.nt(.(.ntli cntur\ 

' the httk book of 1 ctn dc MirHi iti or 
Pierre Marchctti takes high rank for thiu^h smill 
in compass ph> steal] j U holds between its io\er in 
epitome of the ad%ancc that surgcr\ had raa le lur 
ing the preceding centurj M irchetti w is 1 orn in 
iSSg just as Pare was passing o(T the surgi il tig 
iiul lued until 1673 A native of I adui he b eim 
first professor of surgerv and liter preit ir oi 
anatomv at the Uni\crsit> where he wi lisUn 
guished as a fearless and clever operator 
In 1664 his Observations appeared acionhng 
to Haller sixt> eight in number but the volum d 
lustrated here was published in 1665 ami ontnn 
hut siTt> three Tollowing these arc smill boi k 
entitled (a) Concerning i istulas of the Anus and 
Rectum (b) Concerning L leers and I istulas of 
the Urethra and (c) Concerning Spina \ ento a 
The book IS entitled A s\llogism of the rare medico 
surgical observationsof I ctride Marcheitisof I idua 
Knight of St Mark formerly professor of surgtrv 
and now professor of anatomv in his n itive Univer 
Amsterdam from the work shop of P tri It 
Grand 1665 

The great interest displajcd in wounds of the 
head is particularly prominent in ill the surge n s 
uf the siatcenth and seventeenth centuries Other 
forms of operative work like the stone and h rnia 
Were left to the barber surgeons and charlatan but 
for some reason or other these head wound v ere 
considered in the domain of the educated surg on 
In all parts of Europe there was constant warfare 
^nd war meant hand to hand fighting so that tlub 
Came into use and broken heads were common Thus 
^atenal for observation and treatment was abun 
'iint but does not seem to have been used for scicn 
tide purposes The surgeon advised trephining and 
d he wrote a book or treatise described hts inslru 
ments and technique after which he considered his 
Work done Prom Brunschvvig on there arc illus 
trations of trephines and saws the prognosis and 
diflerentiation between concussion and compression 
^re hinted at as by Berenganus but of detailed 
Examination with the findings there is little said 
Marchetti in his clinical observation excelled his 
predecessors A report of one of his cases reads al 
'host like one of the present day and while in many 


(tthesi llhisloi iiignoi is difficult Marchetti 
(lit ill matcriil betere the reader so carefully 
that a diagnosi can be hazarded with prettv fair 
e nil I nee thtt it 1 correct If he drew an> con 
<lu i n frim his luiical data he did not publish 
ih m r male anv attempt to establish the rcla 
tiui hip bet \ incau and c(T ct Phis is seen par 
tieul rl in hi Ca c V a brain ease m which b> his 
k ri| ti n he uncovers th U\ to cerebral locahza 
tun lut ih n stops an 1 ajs nothing more He 
1 inl s llic 1 t as I large wound of the right side 
( I til h 1 1 in vhi ha mill pi ec of bone was driven 
in (hr ugh tlu m ml ranc into the brain and on 
Ihi I un( lb ve tile other svmptoms common to 
til \ unis this w i the svmptom proper to this 
w uni J rdv isofth oppo itc arm and tongue 
tiui Ik w I al I neith r to speak nor move the 
right rm I r o d us Marchctti tried all sorts of 
(reitmint in h w iv of Iressing and ointments 
without a\ 111 He ih n decide J that a piece of bone 
w IS present whi h having been grasped b> a \ol 
stUum I drew lul U) it was attached a portion of 
the pia membrim and of the bram whence hardl> 
hilf in hour liter h r covered the motion of the 
tongue and arm Seven! other brain cases are de 
stnbed with equal car one of particular interest in 
which tnumatie cpiltpsv was cured b> removal of 
a piece of bone lie believes that unless the signs 
of compression are present cranial wounds are not 
parlitularlv dingerous This portion of the work 
reveal the author is a urgeon of excellent judgmeni 
and It IS a disappointment to find later that Mar 
chetti believes in the Galenic doctrine that nerv es and 
ten Ions should not be sutured because of the vital 
fluid that flows through them and attacks Severmo 
for advocating suture of the c structures He p>s 
Indeed I have seen nerves or tendons unguardedly 
sutured b> certain Barbers followed b\ convulsions 
and the death of the patient He publishes onlv 
one illustration which represents a thumb bitten oil 
b\ a horse with avulsion of the flexor tendon at its 
junction with the bcll> of the muscle It is a little 
difficult to understand whv this case should have 
been single 1 out for illustration 

Marchetti s conclusions about penetrating wounds 
of the chest are remarkable m that he lets them alone 
unless indications for active interference arise He 
operates upon patients suffering with emp>ema so 
hi expectant treatment is dictated by judgment and 
not b> fear 
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RE\ IFW S or NEW BOOKS IN SURGER\ 


T he rc lewcr mu t pica 1 guilh of p ofound 
sk ptic m hen rea ling current texts nnl 
t at 3 i su R a since I b mes contain 
I num abl ngte \olum and brief s\ tems de 1 
mg th s g y nJ its op ations It would seem 
that the m t r al and its e po I n must be ex 
haust la d \ct books cant nue to appear and e 
a r liablv nf rm 4 by th p ubhshmg houses that 
mor arc to f lloi Iruly surgery has made great 
tri I n th past tod cades and must continue 
t dvanc to me t the ever changing demand of 
tl e b ologic and patholog c responses of a fickle 
h man r So long as revis ons and new works 
k p abr ast vith th tim or better still add to or 
i minatc the nc er thoughts hich have had 
thorough nvest gallon and trial then there is a 
phe (or th m hut s mplv a re hash of the old can 
n t I CO ntena c d nor can a superficial vague 
a I nd hn t delmeat on be accepted T xts 
m t kv p abre t with th times a d roust v eed 
out th ob Ictc 


T he sc enth I tion o5 volume ii of f/ Ope j 
I i /■ S ? V b\ Ro 1 nds and Turner is 
b f r us Th olume i d vote! entir Iv to the 

abdomc \ car ful stui of this book i die t s 

that It i ot t ctlv peaki g text of ope alive 
surg r> b t rath at xt fthecratment fsurgeal 
li ases Th appr a h to th subject m t a) $ 

E ! a ng a \ ather uniqu in that th di case is 
I ilv di cu s Ifromtb tan Ipo nt of the cti logv 
svmptom and d ag o is fa spec fc pathol gical 
pro e s th d criplion of th pathol gv 1 d n a 
most mtu al nnnn to ts tr atn ent Instead of 
r commendi g cti n of th tomach for car 
cinoma the auth rs di s carcinoma f the stom 
ach as seen at the ope aling t bl taking nto con 
sideration such facto a sec nda gro th m the 
viscera pcriton al in sion and the site szc and 
dgrecoffixt n of the g o th tpo thes factor 
depend th tjpeandc tent foperaton fa opera 
tion IS indicated I he operat ons arc painstak nglj 
describe I innume abl d t ih o essent al to sue 
cess being incliid J This scheme of de cription i 
most lucid and mak for a cl r understanding of 
the tr atment of a pccihc conlition Many exc I 
lent lUu t ations further clantv the t xt The 
authors have shovn \isdom m their selection of 
salient points in the g ncr 1 discussion of Iscas s 
Th amount of i formati n given m so few oeds 
1 remarkable 

A ca eful rev le re cals onlv one om ssion of note 
In the chapt r desciibing the treatment of po t 
operat ve compli at ons mas i e collapse of the lung 
1 not mentioned The b zar e onset of th cond 


Hy R P R 1 t OBF MS 
IS: VtS(Lod)tRt-5> (En. ) 

^ V k Th VCacmilUa C mjiMiy 9 T 


tion and not infrcqucntlj the dramatic rcU f hi 
IS afforded by means of po turc i w 11 d erving o 
mention j ^ Wolper 

'^IIE first volum f Lew P acli f Sii g i 
to com from th pre s i numb Fhi s\ 
tem IS to consist of lo volumes coveting the cntir 
feld of surgery and is to be prepared by a larg 
n mb r of contributors each having g v n esp cia 
attent on to h s subj ct The snence of surgery ha 
advanced so rapidly in the past ckcad or tw tha 
many so called g nenl surgeons special zc m cer 
ta n branches Thi is rao or les of a necessit 
due to the tremendous d vclopm nt of the vatvou 
bnnehe of surgery ncludmg the physologcal 
biochemcal and physical aspects \ good illu tra 
tioti of such special zation is the Rcri try of I5on 
S rcoma under the guidance of the Amer can Col 
lege of Surgeons and the intcnsiv stu ly of sucl 
mat al by KoloJny h recent monograph be ni 
a monumental achiev m nt fo American s rg rv 
fb rc IS no quest on but that such speciallv cquippii 
men a til prepa ed to p c nt thei tofics b 
c use of their intensive study of the clinical am 
exp m ntil sid as well as the literary aspect o 
their top c 

A n mb r of vears h ve cl p ed since such ai 
e ten ive w rk has b n att mpt d and it i oul 
s cm timclv that such a svstem sho 1 1 be prepare! 
fo th medial ptofe ion especially hcnitisedite 
bv a man of the sci ntific attainments of Deal 
L 

Thi th fr t volume to appear is devoted ti 
bone a 1 joi t Th t i an excellent chapter or 
b nc tumors Ihi b n s to the reader in a com 
parat v ly hr f and lucid ma ncr the subj ct as i 
tand to lay O tcomy I tis is pr sented m a ver 
st ikmg and d tail d fashion The r lew r ha: 
nev sc n complete and oric ly an exp sitioi 
f the sub) ct cor elating pathologv svmptoms 
and tr atment Injuries nd diseases of the joint 
a e cqualU II pr cnled T obably nowhere ir 
anv language can o thoro gh a delineation of th( 
subject i found Th pplics esp cially to bu iti 
a c R 1 non of hich so little i known bv the aver 
ge med cal man These chapters arv mo ' 
exha sti c 

\ casual su yofth chaptc on fractures i oulc 
le done to b h e that the subjc t as inadequatcli 
covered vet Cotton in his chanctcri tic mann r 
back d bv h s tremenduous exp ri nee a d keer 
ac men m such pace as is allotted to him hits tht 
mark ecy cU 

Thi volume speaks well for the editor anl h : 
contributors and nd cat th t soon a m t com 
prchcnsive and thoroughly modern svstem ol 
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surger> \m 11 be available for the medical profession 
The volume is loose leaf so that material maj be 
replaced from time to time as advance is made in 
the art and science of surgcr> J A Wolfer 


T he fir‘Nt edition of Eiiterficii tes of a Gcncrjl 
Practice^ which was published in iqiS b> the 
late N C Morse has been revised and rewritten b\ 
Amos Watson Colcord It deals with the class of 
work in which the attending phj sician is callcil on to 
think quickU and to act with Tapubt> and good 
judgment The thirteen chapters contain much 
interesting information and the description of meth 
ods which the writers have found best The subjects 
considered include removal of foreign bodies first 
aid treatment of asphvxiation surgical emer 
gencies medical emergencies fractures and dis 
locations amputations obstetric emergencies and 
various tjpes of poisonings 

The propriet> is questionable of including in a 
book of this tj pe the brief descriptions of such surgi 
cal procedures as gut resections treatment of rup 
lutes of Uver spleen and pancreas of acute appen 
dicitb of ruptured ectopic pregnanev of strangu 
latcd hernia cisarcati section and the w iring of teeth 
for fractured mandible 

On page uo F 561 shows a proctoclvsis outfit 
which IS captioned Meineckc s h>podcrmocl\sis 
apparatus On page 127 Colcord sajs that no 
doubt the permitting of first aid classes to <lress 
wounds has been productive of much wound mfee 
tion He found that one third of this infection had 
been first treated with iodine 
The writer seldom boils his instruments but is con 
tent to sterilize them in denatured alcohol slightiv 
over neutralized with caustic soda In his opinion a 
general anxsthetic is ncarh alwajs necessary in the 
removal of needles In his discussion of poison ivv 
(an emergenej ?) the w riter makes no mention of the 
antigen treatments 

Although this volume is interesting it is a far cr> 
from Lejar Frederick CimisTOPiirR 


TN a verj excellent monograph * Filzwilliams has 
presented the modern surgerv of the tongue It 
IS based upon a wealth of material from the London 
hospitals and the literature The chapter on macro 
glossia and fissures of the tongue is full of interest 
andverj complete Other chapters include injuries 
inflammations leucoplakia s>pbilis tuberculosis 
and actmomjcosis of the tongue There is a discus 
Sion of submaxillary calculus ranula and th>ro 
glossal tumors and cjsts 

Of greatest value is the one hundred pages devoted 
to cancer of the tongue In his preface the author 
sajs that cancer of the tongue m place of being 
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the hopeless disease that the laitj and man> phvsi 
Clans and some surgeons seem to think it is is just 
as curable m its carlv stages as is cancer elsewhere 
It is a dutj therefore for each medical man to m 
struct the public as to the curabilitv of cancer when 
recognized and treated in early stages Ihc 

clinical characteristics of the hard edged ulcer and 
the papillomatous excrescnce arc cloarl> brought 
out 

The author favors surgical methods which he 
fullv describes but includes an account of treatment 
bv diathcrm> radium \rajs and various other 
methods 

The text is cicarlj w ntten and made more v iv id b> 
the many illustrative cases It is a book full of inter 
esttoeverj medical man and maj heartil> berccom 
mended I rederick Curi topiier 

l^R Sf LDLR has limited himself in \asall^cu 
Tolog\ 11 adaches and Eye Disorders^ to a des 
cnption of nasal diseases which have as s>mp 
toms headaches eve disorders neurological phe 
nomcna of nasal origin controlled b> nasal treat 
ment and neurological phenomena apparentlj not 
of nasal origin but controlled b> nasal treatment 
and orbital abscess There is here epitomized nu 
merous articles he has published on rhinological 
problems with the hope of securing the interest and 
co operation of ophthalmologists neurologists and 
internists on obscure problems connected with 
rhmoiogv 

A clear idea of some of the fundamental facts on 
which Dr Slu ier s deductions are based is given m 
the introductory chapter bj Dr Jonathan \\ right on 
the minute pathological anatomy of changes ob 
served m nasal tissue chiefly from material from 
Dr Sluder s casts 

The chapter on vacuum frontal headaches is of 
great interest Dr Sluder distinguishes two types 
one a symptom of a disease which is easily recog 
nizablc and limited by the duration of the disease 
the other arising m some obscure condition of which 
the headache is the onh symptom It is with this 
headache that he is chieflv concerned and it is in 
such cases he behev es the rhinologist can help Such 
headaches are relieved by cocaine permanent or 
long continued relief can come from astringents but 
removal of the anterior part of the middle turbi 
nates mav be required 

About so pages are given to a detailed account of 
the syndrome of nasal ganglion neurosis The de 
scription of the sphenopalatine ganglion with Us 
anatomical relationship is full and clear The gan 
ghon is easily reached since it is very constantly 
placed above the posterior tip of the middle turbi 
nate and is separated from the nasal cavity by a 
small amount of areolar tissue and the nasal mucous 
membrane 

The discussion on hyperplastic sphenoiditis which 
extends over 100 pages may be read with advantage 
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One IS not amazed that sensory phenomena can anse 
from di ease in it but that they are uncommon m 
the experience f many competent neurologi ts The 
qucsti n ma\ well be asked Arc such Isturbances 
unrccognizc 1’ 

The relati n of the \ id an nerve to the base of the 
cell is the cause of man> of thesjn Iromts especially 
th>sc vithwile pread pain exten ling from the mas 
to 1 to the arm and hand Operatic in such cases 1 
b> no mea sd oid f danger an I Dr Sluder insists 
tint t be not unde taken w thout a thorough knowl 
e Ige of the anatomy of the parts and a considerable 
1 gr e of su gi al sk 11 Thi chapter conclu Ics v ith 
a 1 c ption f the author s technique 

I he chapter on neurol gical problems in rhinologj 
1 1 to a large extent ith phenomena not eas Ij 
e pla ed Manx are refe able to reflex phenomena 
IS ociated with the fiftl nerve others m oKe d 
r e opi lions rega ding the role of the s>mpath tic 
Ih inter ting chapter must be read m isentrely 
I ut until we know more ab ut the s>mp ihel c 
rvou \ tern ou belief \ ill be more spcculat e 
ilia i real 

Ibex rk the r suit of X ears of tudxbyapan 
t iking an I in lef ti able orkcr in rh n logv and 1 
a not ble contribution to me 1 cal 1 1 aturc 

j G RDO W ts s 

T r vex dirt ult to m kc a definition of irin r 
u ger> \ll mm r surge x potentiallx major 
urge a 1 >ft n a li t ccion c nn t be made 
Not i frequcntlx more judgment and more dc te it> 

I r quire 1 f r th surgerx than needed f r the 
standi lizc 1 ppendcct mx o h rniotomv 

1 Pill Cl g then Iter ha collected a ei 
t ble e cx lopoidia of format n f i tercst to sur 
geo pr ctiti ne stud t and nur e but xhch 
f rexc el tli lim i \ hich to the r lexer sho Id 
rt trict th h 1 1 of mino surger) 

Ih t r t part of me ch pt ts incluJes the nur 
I g care of th be 1 pat nt the u e of inhalat ons 
cant riou txp of encm ta the adm s 
tr t fhx| dermic andi tra en usmcdcatio 
ac in t o anl crother px the tre tment of s>n 
co[ e pin ther px pr operatix and postopera 
t t cunic t Ith atte tion to lax ge calhctc za 

ti et The con 1 (a t of six ch ptcr t ke up 

the cce to n per tion Method of stcnl 

ation prep ation of the hind the ope t ng 
til dm truments and the tvpe of an^the a 
Min r u g cil nc n uturcs and tl ir p epa 
ti n caule z tion I emo t si and the treatment 
of a c dental ound di cu sed 

The th rd p t s d xoted to d s g i d b nd 
ige The mate I f dr sing nd the technique 
[ their u e s coupl I with an excellent chapter on 
ntiseptic Bandages st ng and t usscs are thor 
oughlx con dered The fourth part co tains six 
chapter i xoted to the app atu and ph>sio 
therap> c plojed m the treatment of fractures 

P TITS c B j xio^ r t«» \ I d c ac 
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The description of the paraphernal a for traction and 
suspensions eems inadequate The one hund ed 
and t\ entx pages gixen to the treatme l of special 
fractures compri e an excellent compend of thi sub 
jeet although fractures of the femur and sp ne 
sca cel> haxc place in a minor surgerx and ne misses 
depiction of skeletal traction I art fixe teals with 
the joints and includes sprains joint effusions d 
locations and some account of orth pcdic treat 
ment The si th part includes the Ic ser g>nccologi 
Cal procedure and catheterization 1 art exe 
take up the lesser surger) of the exe no e cars 
tarvnx an I mouth 

The volume represents a great amount of serious 
effort and conta ns a mine of valuable information 
Certain omissions and scope hich exceeds the tille 
donotpre cntthercxie er from according it hearti 
e t prai c and commendation 

Fr E ICK CllR s HR 

I N hi monograph of 8 pages Roche beg s Uh 
a histone I review of p>elog aph) foil w I 
b> a detailed discu ion of the van us sol ti ns 
/h ch haxc been used m this wo k from the be 
g nning to date 

The matter of technique I given in dctal atten 
t on being c ntered on the danger vhich may 
an e from its fault) execution To axoi I the po 
sibilit) of courti g danger the author is ca ef 1 as 
rega d the s 1 ction of case for pxelographv So 
dec dc Ily oppo c 1 is h to p)clograph> as a routine 
proc dure that he state emphatically that it 
should never be re orted to except when a diag sis 
can ot be arri ed at by other means 
The arious reactions folio ing pxclography are 
li cu el as well as the difl rc t method for tbcir 
pr ention Indicati ns and contra indications arc 
lulv cons dered 

\ etx g od d tailed description of the n rmal 
p) log am IS gi tn The author xascly calls alien 
Uon to th g eat lifl culties at time encountered in 
tl e eading of pvclograms 
De cripii ns of th xa ous p)clog ams as foun 1 
in the pr scnce of si nc tumo tuberculo s in 
flammatory ondiiions etc a discu ion of the valu 
of px log aphy n the diff rent al diagnosi of 
obscu c abdominal pain nd of th x luc of p)e! g 
raphy in th pres nc of shad i s in th \ ra)s 
plate an 1 the elation hip betw cn ob cur abdom 
mal tumo nd the k dne> pclxi and urcte a c 
g n tl author statem nl ca )ing w ight on 
ac o nt f hi cxccll nt judgm nt and his com 
mendabl con erxalism 

Th book I r It n with comnendablc cl a css 
a dx llbc great help to all who 1 h to famil arize 
th m el Ith the technique of in 1 cat ons for 
p)clog aph) and the dangers x h ch may follox its 
use II L K TsenuER 
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P \riN surgeon of St Joicph s Ilo pitil m 1 ins 
has just completed a beautiful two \olumt, 
work* on t>urger\ of the kidne\ Ihe author his 
brought the hlcnturc on each subject up to date 
Howeaer it should be stated that the bibhojyriphv 
1 almost entircU French with ome mention of 
German and le& mention of Engli h and \mcrican 
workers The normal analom> of the kulncv gro 
topographical and microscopic is jjjvtn man\ 
pages and is illustrated with colored plates spcciil 
attention IS given to the kulticv pdvib c»l>ccs and 
blood supplj of the parts 
To correlate his excellent chapter on renal anom 
alie the author first enter into a clt ir dtscnp 
lion of the development of the kulnev He ditll 
at length on the anomalous blood supplies of 
kulncvs 

Nitrous oxide gas with no prelimtnar\ sedative 
seems to b the fuorite anaesthetic however muih 
eth)lcne lb al 0 used Regional an^sthcsiai briedv 
de cubed 

After discu smg the instruments u cd in ren d 
surgerv he writes in detail the indications for and 
the technique of each method of approach to the 
kidnej The lumbar cxtrapcntoneal route I u iiallv 
given first choice The author recommends nephroi 
otny for exploratory purpo cs and concludes that its 
effect upon the renal parcncliy ma is a slight lo f 
renal tissue through scar but the remainder of th». 
renal cells undergo comnensatory In pertrophy 
Po tenor and anterior pyelotomy arc stre J 
from the viewpoint of producing ho-morrhagt <t 
injured anomalous or supernumerary blood vessil 
However all kidney pelvis work seems lo b m 
agreement with recent American ideas 
In nephrectomies separate ligation of th rend 
'esscls IS preferred Clamps which are left on the 
pedicle are used only when nothing cl e can b 
used In secondary nephrectomies the subeap ular 
method IS recommended Adhesions large kidn vs 
hsmorrhage abnormal vessel wounds of the m 
anor vena cava opening of the pleural cavitv 
wound of the diaphragm and nerves opening oJ the 
peritoneum and intestines and injury lo the supra 
renals are all pointed out as complications of 
nepbrectomies Immediate postoperative acadents 
are operative shock anuna ha.morrhage hxma 
tUTu and wound infectious late accidents are 
nstul® and hernia of the abdominal w all 
In nephreutoray for tuberculosis the author ad 
locates complete removal of the fatty capsule cau 
lenzation of the ureteral stump and drainage of the 
wound 

p nophropexy the methods of Guyon and 
i^ucbohl are mentioned first The author supple 
ments their methods by using the fatty capsule for a 
nf I V® n fixation Plastic operition on 

tne kidney pelvis are fullv described but no opinion 
is given as to the efiicacy of the different methods 
01 procedure 


Syg 

burgical procedures m nephritis include decap 
siilatJon and omental implantation of the kidney 
I xpcrimentallv better results are obtained with the 
latter procedure 

Tht author concludes that unilatcnl ligature of 
a ureter alwavs can ts hvdronephrosis of the same 
kidnt-y with a tovic nephritis of the opposite organ 
Bilateral ureteral ]jj.ature causes death of a 
urimiL nature I igating any renal artery small or 
lir„e tau e leith of that portion of the kidney 
ti tie supplied by the Jjgntcd artery Anomalous 
vein or even th renal vein can be ligated with a 
rather satisfactorv formation of collateral venous 
irtulalion 

U IS tattd that in all methods of deviating the 
urint through pull other than the bladder that is 
K 1 ling tht ureters to the skin or transplanting the 
ur t rs or entire trii,one into the bowel at various 
Ke alwiv lea U to a certain degree of hydrone 
l>hr 1 and a ert im amount of pvclonephritis The 
illu tration d ureteral transplantation are well 
V rth revie' Ills 

The c tvo volumes ire highlv recommended to 
anvbilvwh hi irea imgknowltdgeof frcnchand 
wlioi tsptciilh uit r sted in surgery of the kidney 
IIVRRY CutVEB 


''Pill past I ' irs h ive seen a malctnl change m 
* the lit rUur ot malignant tumors Previous to 
ihic time mu h attention was given to various 
til >ri s of the erigm ot tumors the best known of 
e Inch \v Cohnhtiin th or\ of embryonal tis ue 
(li pi lecm lit Ml ot the e theor es v ere largely the 
re ult of abstri t reasoning based upon histological 
eb IV 111 n 1 ill' til tudy ot the etiology of 
malignant tumor ten! to ignore histological 
inueiial and ti be lirccted along three different 
Inks ot in estie,aUon (i) the transplantation of 
t imor from one animal into ano her ( j the rela 
tion eif hertditv to the incidence of tumors and (3) 
lb t'P rimental proiluction of tumors in lower 
inimit 

Levvt 1 m this volume* of 231 pages has reviewed 
the literatu e on the. etiology of malignant tumors 
The extent )fhi labors is indicated by the fact that 
at th end of the volume is a bibliography of 3 
do tly printed page giving references only and not 
titles of the artichs cited American medical 
literature is rath r well represented Carrel 
Jorstid Lambert Levm L Loeb Wurphv Rous 
Slye Ivazer Woglon and^\ells eachhas or more 
citations The author is convinced that regardless 
of any po ible microbic origin the problem of the 
etiologv of malignant tumors stands in do e relation 
lo immunobiological processes In the dev elopment 
of malignant tumors there, are two factors namely 
an extrmsw- factor (irritation) and an intrinsic factor 
{inherited disposition including immunological phe 
nomena) 
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I c in s bo k IS div led into f \e sections After 
a short introduction the author con tders at some 
I ngth ( 17 page ) the thcon s of tumor formation 
a 1 their perimental basi In this s ction i 
n ide e 1 the experimental vi 1 ncc that has b cn 
lu e 1 for an 1 again t the old r thooric of \ ircho 
t hnhcim Ribb rt an ! oth r Foil mg thi he 
liscu c turn s in luced b\ mechan al irritants 
such as dial ma ecus ea th light X ra\s a I um 
t Thirt\ IX [age arc ic ote ) to a const 1 ati n 
f care nomat i i 1 cd bv chemical irrit nt 
p alh ta 30 [ages to transplantation of tu 
mo and 36 pages to pa asitcs as cau cs of 
mal gnant tumo 

In th thir 1 sect on of 30 pages are con d red the 
endog nous factor n tumor f rmation — const tu 
t li po It on ar 1 n tural and acquired mmu 

nitv In th ection Alt s bhc sx orLon therelatioi 
f h r lit> to tumor 1 c nsidered Here also are 
n 1 r 1 the relation of th endocrine gl nds age 
re t ue an 1 cell d po tion and d et to tumor 
f rmali n an 1 fnalh the bio hemical ba of 
n di po tio and the immu olog cal phenom 
a )f mai gnant tumor 

Ihe f urth ct on ( ^ page ) is Ic oied to a d s 
f 1 of th natu c f the action of 1 ntants ns 

nJ al 1 i the m ph I g cal anJ bi hemical 

h ng I c 11 nni the b logv of malignant cells 

i x 1 i in th r a tine nl cutd ation 

I h I 1 di 1 n f 01 4 t p g I a tatem nt of 

tl a thor c 1 on K (o s not con ufer an> 

uf tl n ph 1 I ha g s in th c II of a mal g 

n C turn r a iingn lie f mahgnan x It 1 

p il 1 that th b h m al changes 1 1 the cell 
ir th 1 J t miiunts f m 1 gnant cha act r 
Attn t tain th t th e ch mav 
1 t he G t th r tha 1 cau s 

Ih n 11 1 m I t o tbi g r s nnblv 

II ( ) It un w i s th cnotmou lit rat r n 

the tl I gx f m I g nt tumo in a sat fictorv 

1 1 r (I il n a r I oth r xx d it 1 a f ly 

f I tc [t at stock t ki g (2) It delimit 

th n i r 1 1 a acv alth ugh without a v 
aj I lul i u att mpt to lo so the lines of 
h h h mav b xp tc 1 n the future t 31 Id 
th gr t t r It J I s SD 


T ill 1 pa t f ch sc n I an 1 c n lul ng 

\ 1 m f th r i 1 sc On 1 lition f the 

m n m 1 1 1 1 I p dial o k of C nv nJ 

K 11 th f 1 g f nf t an 1 ch Idrc be 
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nutrition in inf ncx and childhood will fnd in th: 
X ork h s f un iations 

AATiilc enoclofclic in scop it 1 p cul arl 
original and timulalingU uncon cntional through 
out To those still str ggli g ith a fo cign lar 
guage it simplicitx of dicti n lU haxc an c j ccr 
appeal Th poitonofthi x lumcisa uniqu an 
fun limcntal to lu asitwa t entv 3 ar ago 
J PII BBE 4 \ 


TV a hurt cl ar an] veil arranged book Tv] 
* c tc an 1 1 1 tch r — cv dentiv men of wide cl nici 
experience — have d alt with th d agnosis ai 
med cal treatment of d case of the lungs Th 
book is X ntten for the clinic an empha s b m 
placed upon cl meal signs and symptoms rathe 
than upon micropathQlog> bact ri logv etc Th 
book has been v itten for the sen or student or th 
30ung practitioner 

Th re are no ill strations charts or ro ntgc c 
grains In thi book nttci in 1927 the authof 
ha c availe 1 themselv s surp ismgly I ttle of th 
a Ixanfages of surgerv m the treatment of hseasc 
of the lung R pit B U ttux 


I N 1890 1 ng b fore the value of the rollaps 
tr atment of the lung for tub rculo is as gen 
tralK apprtci t d Stua t T dc3’concci cd the ide 
of strappi g the chest wall ith adhes ve f r th 
purpo ofai 1 ng the natural pr cess of healing b' 
I ducing the mob iitx of the lung and bv rcliex n; 
the ft ted part of the natural pull excrci ed Ij 
the chest wall The beneficial csults v hich he ob 
ta ntd J rompl 1 him to bring the matter to th 
alt lUi of h mcdcil colleagues in an articl 
h ch was publisUd in th B iltsh If liieaiJ iirna 
in 1896 

1 X xcu liter he m t Dr F lanini and wa 
i vit d to It the great Italian at his dm c vvhicl 
\i small hiving onh t cniy five bed am 
the c sa ca e treated ith irtificial pn um 
tliora Late he c re p nd d ith lorla 1 1 a i 
m 19 5 r cciv 1 a 1 tier from the origi ator of th 
artif lal pneumothorax treatment from which the 
follox ng 1 quoted I s that in America some 
othrphx lan such a Lemke and Schncll folio 
ng Murph> ha car 1 0 t the sam ir atmmt 
and in Lu p all quote the e as th orig ator olil 
an I no on cm mber mv name s that th 
method to hich I have pr or claim 1 lied b> a\ 

Murphv s m tl 0 1 I cmk hoi 1 1 1 tr nl 

VI But h th nks It suffci t to obtair 

r t an I not s I think n c s ar) ab lute im 
m I il tv r go ouxly maintain 1 f a long perio ! 
even 23 r 4 \ a he lim ts h m ell to in \uc r? 
pn umoth x once or tv cc n th cours oi treat 
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mcnt atinter\alsofse\craImonths Andthisjsthe 
reason that his results art not encouraging 
In this daj when the method of treating unilateral 
phthisis b> extrapleural thoracoplastj has been so 
wideh accepted and the method of artificial pneumo 
thorax so well understood this booklet b\ Tides 
mu t be regarded more m the light of a delightful bit 
of historical reading even though his indications 
and his rationale for strapping the chest with ad 
hesivc are as good and sound as the\ ever were 
The reviewer is pleased to have had the opportu 
nit> of reading this little monograph and is sure that 
an> one interested in the subject of tuberculosis 
will al 0 enjo> it Rvlpii B Bettuw 


R IMFRE m an excellent little book has de 
- scribed the historj indications and technique 
of artificial pneumothorax in the ca c of pulmonarv 
tubcrculo is \ short article dealing with other 
surgical procedures such as phrenic exeresis pneu 
moljsis and extrapleural thoracoplasl> is appended 
The description of the technique is verv good and 
if the reader would adhere to the method and 
precautions laid down dangers would be minimized 
to the lowest po sible point The book is in all 
senses of the word a practical handbook although the 
reviewer feel that it could be made even more 
practical bv the inclusion of additional illustrations 
roentgenograms and photographs 
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'T^HE more one secs of practical surger> the more 
one IS impressed bj the relative frequcnc> of 
unforeseen complieations and when one carcfullv 
thinks out the cause of the troubles it is onl> to find 
that mo t of them could be prevented This state 
ment in the preface of \\ atson s book on the Ftiiida 
menials of the Irl of Sur^ ry expresses the under 
Iv ing sentiment of the v olume The author defimtelv 
states in regard to operative skill ihe success of 
an operation depend on much more than this it 
entails first a careful and thorough examination of 
the patient second an adequate pre operative 
preparation third a careful anesthesia and an 
equally careful selection of the anasthetic fourth 
the proper organization and equipment of the place 
for the operation fifth due appreciation of the 
powers of the patient and his ability to stand the 
strain to be imposed upon him sixth adequate 
facilities for postoperative treatment and lastly 
directions for the after care of the patient These 
are the topics discussed bv the author His presen 
tation lb excellent in that he combines definite in 
formation with sutTicicnt of the romance of medicine 
to make easv and delightful reading 
It mav be discreet to call attention to an error on 
page 240 Ihc author states that Bavliss advises the 
use of a 6 per cent solution of gum acacia in 9 per 
cent sodium chloride solution to be given intra 
vtnouslv This no doubt is a typographical error 
and should read o 9 per cent sodium chloride solu 
tlOn J A WOLFER 
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